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Honorary life member and beloved chairman of our 
Membership Committee, H. E. C. Rainey, died in Bourne, 
Massachusetts, on Juiy 7, 1960. 
- Mr. Rainey’s years of devoted service to NFPA are 
well known to most of our members. In 1938, while 


ns 
Manager of the Insurance Rating Bureau of the District 
a ; of Columbia, he accepted the post of Chairman of the 
Membership Committee of NFPA. Upon his retirement, 
al ; a few vears later, he agreed to continue his service to 
NFPA on a full time basis, and he continued that service 
~ without interruption up to the time of his death. During 
a this twenty-two-year period, our membership has grown 
from 4,200 to nearly 18,000. His services were recognized 
"8 in 1953 by his election as an Honorary Life Member. 


Mr. Rainey’s great contribution to the growth and in- 
fluence of our Association will long be remembered. 
as It is with a deep sense of loss that we record his passing. 
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Daily Monitor-Leader, Mt. Clemens, Mich. 


The tragedy of dwelling fires is that the innocent young, such as the seven-weeks-old boy 
in this crib, are the predominating victims. 





Large Loss of Life Fires of 1959 


An NFPA Fire Record Department Study 


During 1959 there were 53 fires in the 
United States and Canada causing at 
least six fatalities each. A total of four 
hundred and forty-one (441) persons 
died in these fires. In this article these 
53 loss of life fire disasters are analyzed 
and reported so that their lessons may 
be publicized and applied. 

The factors responsible for these dis- 
asters are believed to be the same as 
those responsible for most of the 11,300 
United States and the 520 Canadian fire 
fatalities that occurred in 1959. Thus 
application of the lessons taught so 
painfully by large loss of life fires will 
cause a major reduction in the disgrace- 
ful annual records of fire fatalities of 
these two countries. In fact, the appli- 
cation of these lessons is the only 
practical way to make a substantial 
reduction of loss of life fires. 


Statistical Summary 


Of the 53 fires causing six or more 
deaths, six resulted in 12 or more fatali- 
ties. 

Sixty-four per cent (282) of the 441 
victims of large life loss fires died in 
building fires. The remaining thirty-six 
per cent died in other ‘‘nonbuilding”’ 
fires. Of the 159 ‘‘nonbuilding”’ fatali- 
ties, 146 died in transportation fires, 7 
died fighting fires, and 6 died in a mine 
fire. 

Forty-seven of the large loss of life 
fires causing 402 deaths were located in 
the United States; the remaining six 
fires, responsible for 39 deaths, occurred 
in Canada. 

The following table shows the num- 
ber of people killed and the number of 
large loss of life fires by occupancy 
classification. 


Number Number 

Killed of Fires 
Residential 239 33 
Transportation 146 14 
Institutional 38 3 
Industrial 6 1 
Outside 6 1 
Underground 6 1 
Total 441 53 


Definition of ‘‘Large Loss of Life’’ 


For the purposes of this study a large 
loss of life fire is one in which 6 or more 
persons died in a single fire or explosion. 
For this year’s study, six fatalities were 
chosen arbitrarily as a starting place 
for a proposed annual analysis on this 
subject. For the purposes of this study 
individuals are classified as children if 
they are 15 years of age or less and adults 
if they are 16 or over. 
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“large loss of life fires’’ an annual fea- 
ture of the Quarterty. Your help in 
gathering information of this type is 
earnestly solicited. Send reports to the 
NFPA office, Fire Record Department, 
60 Batterymarch St., Boston 10, Mass. 








1959 Large Loss of Life Fires — 


In Residential Properties 


There were 239 persons killed in the Loss of Life Fires by Hour. All residen- 
33 large loss of life fires in residential tial fires costing 6 or more lives each 
properties during 1959. The following occurred between 9 P.M. and 9 A.M. 
list gives the occupancy classification, except for the gas explosion at 10:20 


number of fires, and number killed. A.M. in Clear Lake Shores, Texas. 

Number Number During this 12-hour period the number 

Killed of Fires of fires reached a peak just after mid- 

Dwellings 195 27 night, a low point between 4 A.M. and 

—* “4 ; 6 A.M., then a spurt as persons rose to 
Dormitories 7 1 get their homes going for the day. 

Total 239 33 It is important to note that during 

: : the 12-hour period when most of these 

Time of Fire large loss of life residential fires occur, 


One of the most interesting facts to the occupants are usually home and 
come out of this study is illustrated by asleep, a condition that frequently re- 
Graph I, Number of Residential Large sults in delayed detection of a fire. 
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Graph |. Number of Residential Large Loss of Life Fires by Hour. 
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Floor of Death 


Table I shows the floor on which the 
occupants received their fatal injuries. 


Table | 
Location of Victims When Fatal Injuries 
n- Occurred 
ch Number Killed 
Mi. Other 
20 Total Resi- 
aS Resi- Dwell- dential 
i Floor dential ings Buildings 
4. Basement 7 7 0 
E First floor 133 125 8 
nd Second floot or above 99 63 36 
to =? — oe 
Total 239 195 44 
ng The fact that 133 of the persons died 
se from injuries received on the first floor 
Ir, where the escape should have been 
ad fairly easy is significant. This indicates 


-e- that a person can be trapped on the first 
floor of his residence, if he does not have 
warning of the fire in time to move out 
of available exits. 


Dwellings 


One hundred and ninety-five of the 
441 fire deaths reported in this study 
occurred in dwellings. This is 44.2 per 
cent of the deaths analyzed. In the 
over-all picture of fire deaths, the NFPA 
has estimated that approximately 5,600 
of the 11,300 fire deaths in the U. S. in 
1959 occurred in dwellings. This is 
about 49.5 per cent. Thus it would ap- 
pear that this study of multiple death 
tragedies reflects closely the national 
distribution of fire deaths by occupancy. 


Factors Responsible for These Deaths 


The factors which are primarily re- 
sponsible for these deaths are listed in 
Table II. The principal reason for the 
loss of life was that people were trapped 
by the fire either before they could at- 
tempt escape or before they could reach 
the exits safely. This trapping accounted 
for 176 (90.3 per cent) of the dwelling 
deaths. Of these 176 that were trapped 
the largest part were trapped because 


Table Il 


Factors Responsible for Loss of Life in the 27 Dwelling Fires Analyzed 


Primary Factors 


Secondary Factors* 


No. Killed Per Cent No. Killed Per Cent 
Trapped by Fire in Dwelling........... 176 90.3 274 100.0 
Occupants asleep, discovery delayed.. 77 39.5 61 222 
Gas explosions or flammable liquid 
BOS TOS sph 6ix Bh eck HOSS 41 21.0 8 2.9 
Inadequate exits............. 35 18.0 89 32.5 
Open stairways blocked escape from 
NPREE SUOMIES oi05.. Penrose oe NG 13 6.7 51 18.6 
Combustible interior finish caused rapid 
Mie hari siciass tinned ds 9 4.6 64 23.4 
Occupants awake, discovery delayed 1 0.5 1 0.4 
Children Left Unattended... ......... 14 i 0 0 
Re-entered or Remained ‘in Burning 
Dwelling to Attempt Rescue....... 3 55 0 0 
ndividuals Intoxicated ........ 2 1.0 0 0 
” WO BS cited Se ira sore dents 195 100.0 74 100.0 


“Note —Several secondary factors were found in some fires. 


- total primary factors. 


Thus the total of secondary factors exceeds 
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they were asleep. They either never 
awoke or they had no opportunity to 
escape by the time they finally did 
awake. Of those awake, however, only 
one was trapped by delayed discovery. 


Explosions of gas or of vapors from 
the misuse of flammable liquids was the 
second most common cause responsible 
for trapping of the occupants. The 
third most common cause of trapped 
people was the absence of adequate 
exits or exit routes. Another common 
cause of blocked escape or trapping oc- 
curred when flames or smoke spread up 
open stairways. And finally, rapid 
flamespread over combustible interior 
finish cut off exit routes for the re- 
mainder of the trapped victims. 


Most of the 19 victims not “‘trapped’’ 
were children who had been left alone 
by their parents and were not able to 
escape once the fire had started. 


Note from Table III that the urban 
and rural homes visited by these trage- 
dies are almost evenly divided although 
it is obvious that multistoried dwellings 
are peculiar problems for the urban 
habitant while the single story dwelling 
is no guarantee against loss of life by 
fire, particularly in rural areas. 


Table Ill 


Location and Height of Dwellings 
Where Large Loss of Life Occurred 


Total Height of 


Dwelling Total Urban Rurol 
Basement only 1 0 1 
One story 15 5 10 
Two story 10 8 2 
Three story 1 1 0 

27 14 13 


Room of Origin 

Table IV lists the room of origin of 
the fire where known and the number 
killed by the fires starting in these 
rooms. Fires starting in the living room 


Table IV 
Where Large Loss of Life Dwelling Fires 
Started 
No. No. Killed 
Room of Fires By These Fires 
Living Room 1] 76 
Kitchen 7 45 
Bedroom 2 14 
Hall z 13 
Basement 1 7 
Closet 1 7 
Other or No Data 3 33 
Total 27 195 


and the kitchen were the main ‘‘killer’’ 
fires accounting for two-thirds of the 
total number of fires. Living room fires 
killed 76 (39 per cent) of the victims. 
This undoubtedly reflects the fact that 
living room fires often smolder unde- 
tected in upholstered furniture for long 
periods. The lack of detection is due 
most often to the fact that the occupants 
have already gone to bed. 


In the NFPA Occupancy Fire Record 
on One- and Two-Family Dwellings 
(FR 56-2), living rooms and kitchens 
are listed as being the most frequent 
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Graph Il. Dwelling Large Loss of Life by Age 
Group Showing Cumulative Percentage and 
Number under Age 14. 
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Table V 


Large Loss of Life Dwelling Fire Deaths by Cause of Fire 


Heating or Cooking Equipment............. 


Wood oF. Godt stave: ois ciioi aioe seit 
See ee er eee eee oe 


Wood or coal stove, flammable liquids used to 


Gem iaiy  TIRER NS 5i, ¢.> 3c ot ee iva Wists wha 
Oil-fired heater or stove................. 
Combustibles near stoves................ 


Sinolkeing or Matches 2005 5..<05 24 Sec cee 


Gas Explosions....... 


Rubbish (ignition source unknown) ........ 
Incendiary (deliberate) .................... 


Electrical Wiring or Equipment.......... 


Defective Kerosene Lamp Explosion. ....... 
Diapenenenett ho. .cie gde iere pee eo cin one's 


TERRE. 8 fein 


rooms of fire origin considering fires of 
all types and seriousness. 


Age of Victims 


Graph II illustrates the tremendous 
toll these large loss of life dwelling fires 
take of the young. Those under age 
14 accounted for 83.1 per cent of the 
fatalities, with those under four making 
up an incredible 36.9 per cent (72). 
Those between five and nine accounted 
for 31.3 per cent (61) and those ten to 
fourteen for 14.9 per cent (29). 


Causes 


Table V gives the causes of the fatal 
fires by number along with the number 
killed by these fires. Fires connected 
with heating and cooking equipment 
caused 49.2 per cent of the deaths and 
48.2 per cent of the fires. Smoking fires 
accounted for 13.8 per cent of the deaths 
and 14.8 per cent of the fires. Gas ex- 


Killed Fires 
Number Per Cent Number Per Cent 
rare 96 49.2 13 48.2 
b dy ess 36 a 
ye 19 3 
aa 21 3 
Aiea 13 2 
i 7 1 
tees 27 13.8 4 14.8 
chores 12 6.2 2 7.4 
Sis gee 6 a 1 3.7 
heres 7 3.6 1 3.7 
ane 6 3.1 1 a 
wah he 6 3.1 1 34 
ideas 35 17.9 + 14.8 
ale otter it 195 100.0 27 100.0 


plosions killed 6.2 per cent of the people 
causing 7.4 per cent of the fires. 


While the fires caused by misused, 
overheated and defective cooking and 
heating equipment were evenly distrib- 
uted over the time period shown in 
Graph I, the four smoking fires were 
grouped between 12:30 A.M. and 3:50 
A.M. and two of the three ‘‘flammable 
liquid used to freshen fire’ fires oc- 
curred between 6:30 A.M. and 7:30 A.M. 


Reports of Dwelling Fires 


Dwelling of Charles A. Kidwell 
Vincennes, Ind., Jan. 1, 12:03 A.M. 
6 Killed: 2 Adults, 4 Children 


The street outside the 1-story Charles 
Kidwell residence had been dug up for a 
sewer. The gas service line to the Kidwell 
home had either been damaged by this con- 
struction or was defective. Portions of the 
house, unknown to the occupants, had filled 
with a combustible gas-air mixture. 


While the older members of this family 
watched the New Year “‘in’’ on television, 


the small children slept. A minute or two 
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after midnight the eldest son rose from his 
chair in front of the television set and flicked 
the wheel of his new Christmas cigarette 
lighter. A flash fire resulted and the house 
was severely shaken by the ensuing explosion. 


The mother (34) and her four daughters 
(13, 10, 3 and 2) were killed in their home 
but the father (41) and his three sons were 
able to escape although all were critically 
burned. The father died in the hospital, but 
the three boys recovered after long hospital- 
ization resulting in hospital bills in the 
vicinity of $14,000. 


Dwelling of Nora Smith 
Winstonville, Miss., Jan. 5., 9:00 P.M. 
6 Killed: 1 Adult, 5 Children 


A mother poured kerosene on a kitchen 
coal-burning stove. Shortly thereafter, about 
9:00 P.M., the stove exploded, spreading fire 
quickly through the one-story, frame dwell- 
ing. The 35-year-old mother was killed 
along with four of her children (14, 9, 8 and 
5), and a grandchild, aged three. Two other 
children escaped but no explanation is avail- 
able on how they were able to reach safety. 


Dwelling of Mark Kelly 
Brandon, Minn., Jan. 7, 2:25 A.M. 
6 Killed: 1 Adult, 5 Children 


A defective coal furnace and substandard 
combustible hot air ducts were responsible 
for a fire in this 2-story, wooden dwelling. 
Investigation indicated that wood used in 
the ducts ignited in the parents’ bedroom on 
the first floor, presumably from the defective 
furnace. At 2:25 A.M. smoke awoke the 
parents who ran outside for help. Just after 
the door to the outside was opened, an ex- 
plosion occurred, probably caused by igni- 
tion of the incomplete products of combus- 
tion distributed through the dwelling by the 
hot air ducts. Fire spread up the open stair- 
way to the second floor children’s bedroom. 


The father (38) re-entered the flaming 
building and died trying to rescue his chil- 
dren, 15, 14, 12, 10 and 3 years of age. The 
mother was kept from a smiliar fate by 
neighbors. 


Dwelling of Booker T. Gardner 
Boswell, Okla., Jan. 8, 2:30 A.M. 
16 Killed: 1 Adult, 15 Children 


The father left his l-story 4room home 


at sundown for an all-night raccoon hunt. 
His wife was left to care for 15 children, ten 
of whom were her own, three were orphaned 
nieces, and two were visiting nephews. 


Dur- 


ing the early morning hours, a fire occurred, 
probably caused by an overfired and thus 
overheated wood-burning stove. All occu- 
pants were asphyxiated before neighbors 
were alerted by the sight of flames. 


The mother had time to gather the chil- 
dren, but could not find a route of escape, as 
evidenced by the fact that 15 of the victims 
were found in one corner of the rear bed- 
room. One child’s body was located outside 
the bedroom window where she appeared to 
have been pushed. The rear bedroom had no 
door to the outside. The children ranged in 
age from twins 6 weeks old to 15 years and 
10 of the 15 were girls. 


Dwelling of Herace Bradshaw 
LincelIn Heights, Ohio, Jan., 11, 2:55 A.M. 
7 Killed: 2 Adults, 5 Children 


In order to improve the heating in one of 
the bedrooms of this 1-story home, the family 
had purchased a used oil-fired room heater. 
Whether they did not know how to operate 
it or whether it was defective will never be 
known for an explosion in it blocked the one 
exit door from the children’s bedroom. 


Fire fighters responding to a neighbor's 
call found the home heavily charged with 
smoke. The father’s body (aged 35) was 
found on the floor near the rear door, and the 
mother’s (aged 36) on the floor near the 
front door. The children (aged 9, 8, 5, 3 and 
2 years) were found in their beds. 


Dwelling of Robert Neal Oden, Jr. 
Clear Lake Shores, Texas, Jan. 19, 10:20 A.M. 
6 Killed: 2 Adults, 4 Children 


The father and his entire family were killed 
in a gas explosion in a 1-story home they had 
occupied for just over 2 months. Open gas 
jets were found in the debris after the explo- 
sion leading to the supposition that the ex- 
plosion might have been the result of foul 
play or suicide and murder. The father (39) 

had used at least 20 aliases and was wanted 
in several states and various cities for numer- 
ous criminal charges. The children were 7, 
6, 4 and 2 years of age. 


Dwelling of Luther Tripp 
Ashland, Me., Jen. 20, 1:10 A.M. 
6 Killed: All Children 


Six children asleep in second story bed- 
rooms were asphyxiated in their beds by fire 
that was out of control in the open stairway 
between the first and second stories when 
discovered at 1:10 A.M. by a boarder who 
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United Press International 


A mysterious gas explosion killed an entire family in Clear Lake Shores, Texas, 


January 19. 


slept on the first floor. His shouts aroused 
five of the 11 people asleep in the second 
story of the wooden dweiling in time for 
them to escape via a porch and a shed roof. 
A faulty flue opening in the chimney was 
thought to have allowed heat to escape and 
ignite the structure nearby and thus cause 
the fire. The oldest of the six young victims 
was a girl 15 years old; the others were 12, 9, 
4,3 and 2 years. 


Dwelling of Amelia Parker 
near South Bend, Ind., Feb. 14, 11:36 P.M. 
7 Killed: 1 Adult, 6 Children 


Ignition of wood piled under a wood- 
burning coal stove was the apparent cause of 





( rited Press International 


a fire in this cement block and wooden 1- 
story, 4room home. At the time of the fire 
wood was being burned in the stove instead 
of coal. A grandmother (58), who was 
babysitting, succeeded in arousing one child, 
6, who ran out of the house. She also had 
time to call the fire department (11:36 P.M.) 
just before flames, spreading quickly over a 
plywood ceiling, trapped her and the re- 
maining 6 children (aged 10, 8, 5, 3, and 2 
years and a baby, 6 months). A long fire de- 
partment run of over 4 miles ruled out any 
chance for rescue by responding fire fighters. 


Dwelling of Sotero Rodriquez 
Crystal City, Texas, Feb. 21, 10:10 P.M. 
8 Killed: 1 Adult, 7 Children 


An explosion of undetermined cause orig- 
inated in the kitchen of this small 1-story 
wooden home killing the mother (aged 25) 
and her two oldest children (9 and 7 years) 
who were with her in the kitchen at the 
time. Neighbors, hearing the explosion, 
saw the house quickly enveloped in flames 
and drove to the nearest telephone to give 
the alarm. The other five children (aged 6, 
4, 3, and 2 years and a baby, 7 months) were 
asphyxiated in their beds. 
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Dwelling of William Hrycuik 
Batoche, Sask., March 5, 10:00 P.M. 
7 Killed: 1 Adult, 6 Children 


The parents of this family and their 6 
children were living in the 18 ft. by 28 fc. 
basement of their unfinished home. The 
basement had only one exit and was heated 
by a wood-burning stove. The stove vent 
pipe ran directly out through the wooden 
ceiling since there was no chimney. 


An older friend (aged 66) had arrived the 
previous day for a visit and the parents took 
this opportunity to go out together for a 
little while. 


Evidently the visitor retired with the 
children since his body was found near his 
bed. The stove is believed to have over- 
heated and ignited either the wall behind it 
or the ceiling above it. Even though heroic 
rescue attempts by the father succeeded in 
removing three of the children, they were 
already dead of asphyxia. The oldest child 
was 7 years, the youngest, 6 months. 


Dwelling of Richard Pelch 
Flint, Mich., March 7, 3:50 A.M. 
6 Killed: 2 Adults, 4 Children 


Four children and their parents were suf- 
focated in bed by smoke from a smoldering 
fire in an upholstered chair in the living room 
of this l-story, wooden 4room dwelling. 
One of the parents had sat in the upholstered 
chair watching a television show and smok- 
ing before retiring. The parents (29 and 24 
years old) slept on a studio couch in the 
living room, the children (aged 8, 7, 5 and 3) 
in the bedroom. 


The fire was discovered by a neighbor at 
3:50 A.M. who, awakened by the smell of 
smoke, called the fire department. The fire 
fighters removed the burning chair and ex- 
tinguished the small fire in the flooring 
aie the chair, but all the occupants were 
dead on their arrival. 


Dwelling of John Hersey 
Easton, Me., March 13, 1:45 A.M. 
7 Killed: 2 Adults, 5 Children 


A father, a guest, and 5 of six children 
living in this 114 story, frame dwelling died 
in a fire that started at or near the coal stove 
in the living room. The stove fire had been 
““built-up’’ about an hour earlier when the 
occupants returned home through a blizzard 
then in progress. The mother, 40, and a 
daughter, 13, escaped by diving through a 
first floor window. The father, a fire fighter 


and professional boxer, 42 years old, had re- 
fused to leave with his wife, presumably in 
the hope he could rescue his other children 
(aged 12, 9, 6, 5 and 4). 


The flames, smoke, and heat swept into the 
first floor bedroom and up open stairs to the 
upper ‘bedrooms. The daughter who had 
escaped with hersmother ran 100 feet through 
the blizzard to a neighbor's house to give the 
alarm. Fire equipment bogged down in the 
four-foot snow drifts and only a few pieces 
could get to the fire. 


Dwelling of Cornell Johnson 
Philadelphia, Pa., March 15, 2:11 A.M. 
8 Killed: 2 Adults, 6 Children 





United Press International 


Eight of the 10 children in the family that 
occupied this 3-story brick, wood-joisted 
dwelling lost their lives when flames swept 
up the open stair well from the first floor 
living room and trapped them in the second 
and third floor bedrooms. 


The fire originated in an upholstered chair 
due to careless smoking. On discovering the 
fire in the living room, the father fought it 
with a quilt, then ran to a neighbor's, who 
in turn ran to a fire alarm box. The alarm 
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This sketch and the photo above are of the dwelling of Daniel Byrd, Cross Hill, S.C. The 
original dwelling was a tenant farmer's home consisting of the two largest rooms. The kitchen 
and two smaller bedrooms were added later. Even though there were plenty of exits from the 
two major rooms, eight persons died there. The children’s bodies were found in beds, and it is 
thought that they never awoke. (See story on page 16.) 
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was received at 2:11 A.M. Inthe meantime, 
the fire spread to the stairway. 


The mother (38) managed to escape with 
two other children, a boy (17) and a girl (4), 
by leaping from an upstairs window. The 
mother was injured in her leap and was 
hospitalized. The oldest victim was 20; 
the others 19, 12, 8, 6, 4 and twins aged 1. 


Dwelling of Daniel Byrd 
Cross Hill, S. C., March 15, 1:00 A.M. 
11 Killed: 1 Adult, 10 Children 


A family of nine children and their parents 
lived in a three bedroom tenant farm house. 
On March 10, the mother took her 3-year- 
old child to the hospital for treatment of a 
heart ailment. She remained with the child. 


The mother’s sister came to keep the 
household operating. Two nieces, 13 and 8, 
also came. On the night of March 14 the 
father (aged 32) came home intoxicated. 
The sister left about 11:00 P.M. About 1:00 
A.M., March 15, a neighbor 14 mile away 
saw flames leaping from the roof of the 
Byrd home. The burning house collapsed 
minutes after his arrival. It is thought that 
the father somehow accidentally started the 
fire at the wood stove. His body was located 
near the stove. Further details are not 
available. See diagram on page 15. The 
oldest child killed was age 13; the youngest, 
6 months. 


Dwelling of John O. Anderson 
Superior, Wisc., March 16, 12:37 A.M. 
6 Killed: 1 Adult, 5 Children 

A father, who had been drinking, fell 
asleep in an overstuffed chair in his living 
room. The cigarette he was smoking fell 
into the chair. The chair smoldered for 
some time and then ignited. Flames spread 
to a nearby sofa. The smoke and fire gases 
spread up the open stairway of this 2-story 
wooden dwelling and gathered on the second 
floor asphyxiating his five sleeping children 
(aged 7, 6, 4,3, and 2). The father (35) was 


burned to death in the living room chair. 


It may have been over an hour before the 
fire was noticed by a neighbor who called for 
help. Fire fighters removed the burning chair 
and sofa, opened and smashed out windows 
in a vain attempt to rescue the children 
alive. The mother, who had been out, re- 
turned home while the house was being 
boarded up. She collapsed and was taken 
to the hospital for treatment of shock. 


Dwelling of Edward Lewis 
Danieltown, Va., March 29, 6:00 A.M. 
7 Killed: All Children 


Easter Sunday morning the parents awoke 
to find it slightly chilly. They built a fire in 
a small coal stove in the bedroom of this 1- 
story, wooden, 4room dwelling, then 
dressed. Leaving the children, the husband 
drove his wife to church for the sunrise serv- 
ice and returned to his mother’s home 200 
yards down the road from his own house. 


The damper on the coal stove had been 
left closed. The gases of incomplete combus- 
tion caused the stove to explode, blowing 
hot coals around the room igniting combus- 
tibles nearby. The unattended children 
(aged 11, 10, 8, 5, 3, and 2 years and a baby, 
10 months) were asphyxiated in their beds. 


A passerby saw the flames, attempted to 
call the fire department from a neighbor's 
telephone and, on discovering that the 
phone was out of order, drove 6 miles to the 
fire station to give the alarm. 


Rescue attempts by spectators were in vain 
due to the extent of the fire and by the time 
the fire fighters arrived, the roof had 
collapsed. 


Dwelling of F. F. Waldrop 
Kill City, Ga., April 25, 4:30 A.M. 
6 Killed: 2 Adults, 4 Children 


The mother of this family was in an out- 
of-town hospital undergoing surgery. The 
father had obtained a woman, 40, to stay 
with his five children. Also in the home was 
the father’s stepsister, 20, and an eight-year- 
old friend of the children. The woman in 
charge may have been unfamiliar with the 
oil-fired heating device in the living room or 
the device may have been defective, details 
are not reported. It is known that an explo- 
sion occurred in the device and that the en- 
suing fire resulted in the death of the woman, 
the stepsister, and four of the five children of 
the Waldrops. One daughter, 7, and her 
visiting friend were in a rear tedroom of the 
l-story dwelling and are reported to have 
escaped via a window. 


Dwelling of Willie Nayakik 
Barrow, Alaska, April 28, 7:25 A.M. 
8 Killed: 2 Adults, 6 Children 


This 15 ft. by 25 ft. wooden, 1-story dwell- 
ing contained a bedroom at one end, a living 
room in the middle and a small room used 
for a grocery store at the other end. There 
were no doors in the doorways between 
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The dwelling of Willie Nayakik,'’ Barrow, Alaska. 


rooms. The only exit from the home was 
through the front door located in the living 
room. In order to reach this door from the 
bedroom it was necessary for an occupant to 
pass close to both an oil-fired stove for cook- 
ing and a coal stove used to heat the build- 
ing. This only exit was securely locked from 
the inside, presumably to prevent looting of 
the grocery store. There were two win- 
dows in the bedroom and one each in the 
other rooms. There was evidently no escape 
plan for the family in case of fire. 


A fire of undetermined cause smoldered in 
the dwelling for an estimated twenty min- 
utes. Neighbors were aroused when an 
explosion occurred about 7:25 A.M. and one 
of them ran 900 feet across the snowbanks 
to the school where the fire siren was located. 
Volunteers arrived with their pump cans to 
attempt control of the fire. Rescue attempts 
were thwarted by the locked front door. 


Investigation after the fire and the position 
of the bodies indicated the following action 
of the dying occupants. The 34-year-old 
mother awoke first and smashed a window. 
Her escape by this route was evidently ham- 
pered by the fact that she was pregnant. 


Grabbing two of the children, she tried to 
escape through the front door but had to 
pass right by the oil heater and the coal 
stove. She died before she could unlock the 
door. The explosion may have been caused 
by the oil tank on the heater, or from the 
smoke buildup in the building getting 
oxygen from the broken window. In any 
case, two children were found in their beds, 
two on the floor near their beds, and the 
father under his bed. The parents were both 
in their thirties, and the children ranged 
from 1 to 10 years. 


Dwelling of Roland Reid 
Reddickton, Nfid., April 30, 7.30 A.M. 
7 Killed: 2 Adults, 5 Children 


An explosion and fire, believed caused 
when naphtha was used to light the kitchen 
stove, killed a mother (32), a daughter (16), 
and 5 of her other 10 children, ranging in 
age from 5 months to 11 years. Four children 
(aged 13, 9, 7 and 3) somehow escaped but 
details as to their routes and methods are not 
available. The father was at work at a 
logging camp. 
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Dwelling of Reginald Crowell 
Detroit, Mich., June 14, 12:31 A.M. 
7 Killed: All Children 


[In 1953, the six oldest children of this 
family had managed to escape a fire in their 
garage home in Cleveland, Ohio. They had 
been left unattended by their parents. The 
cause of the 1953 fire was attributed to chil- 
dren and matches. 


Evidently, the parents did not learn their 
lesson for on June 14, 1959 at about 10 P.M. 
they went out again leaving their 8 children 
home unattended. At 12:31 A.M. a passing 
policeman in a patrol car saw fire in the 2- 
story house and radioed the alarm. It was 
estimated that the fire had been burning for 
1% to 2 hours when first reported. 


The fire started in an upholstered couch in 
the largest front vestibule, and flames swept 
up the open stairway to the second floor hall 
partly entering some of the bedrooms where 
the children had been sleeping. 


The youngest child (2) died in the fire, but 
the others (12, 9, 8, 6, 5 and 4) lived for a 
matter of hours before dying of their burns 
in a hospital. Only one of the children, a 
girl 11, survived although she suffered burns 
and abrasions from a leap from the second 
story. 


Investigation indicated that the cause was 
probably a cigarette on the divan. 


Dwelling of Robert Morse 
Queen Charlotte Islands, B. C., June 27, 7:30 A.M. 
6 Killed: 1 Adult, 5 Children 


The flue pipe to a new oil stove in the 
kitchen of this 2-story dwelling overheated 
and ignited the combustible fiberboard wall 
covering nearby. It is inferred in the report 
that when the new stove was installed, the 
existing flue pipe was used; whether it was 
shifted closer to the fiberboard, whether the 
new stove produced higher flue temperatures 
or whether the ignition occurred after years 
of gradual charring could not be determined. 
The smoke and heat traveled up the open 
stairway that entered the kitchen, and the 
children asleer in their upstairs bedroom 
were asphyxiated. 


A passerby ran into the building and 
managed to reach the second story before he 
was fatally overcome by smoke. Reports 
do not give the whereabouts of the parents 
at the time of the fire. 


Dwelling of Michael Shusko 
Elmira, N. Y., July 11, 11:10 P.M. 
7 Killed: All Children 





¢ 


cs 







bbe wieght 


& 


cod 


¥' 


it 7 Ne 


United Press International 


A 15-year-old girl admitted setting three 
fires in her 2-story wooden home, the last of 
which took the lives of seven of her nine 
younger brothers and sisters (aged 12, 11, 9, 
8, 6, 4 and 2). 


On July 10 firemen had put out two small 
fires that had been set in second story bed- 
rooms. The third fire was set about 11:10 
P.M. in a first story clothing closet and 
spread through an open door at the foot of 
the stairs to the second story where the nine 
children slept. 


By climbing to a porch roof, a neighbor 
was able to pull two of the nine children to 
safety. The children’s mother had been sit- 
ting on the front porch while the fire was 
set. She was unaware of it until she heard a 
slight explosion (perhaps a can of food pop- 
ping) and turned to find the house in flames. 


we 


oe 


SS * se 


* 


or 


sit- 
vas 


da 
>p- 





LarceE Loss or Lire Fires — RestpENTIAL 19 


Dwelling of Robert Langois 
Mt. Clemens, Mich., July 13, 8:36 A.M. 
6 Killed: 1 Adult, 5 Children 


A fire of undetermined cause originated in 
the kitchen of this 2-story wooden house 
after the father had gone to work and the 
mother had returned upstairs. Feeding on 
the wooden kitchen finish the fire spread 
rapidly up the open stairway trapping the 
young mother and her four oldest children. 

Three children (7 and twins 4) suffocated 
in their beds, while the mother sustained 
severe burns trying to rescue them before she 
and her oldest daughter leaped to the ground. 
The two youngest children (a son 7 weeks 
old and a daughter 3) in a first floor bed- 
room, were asphyxiated. The mother (26) 
was removed to the hospital where she died 
over a week later. The oldest daughter 
suffered a broken leg. 


Dwelling of Terrence Currie 
Havre Boucher, N. S., July 18, 3:00 A.M. 
6 Killed: All Children 


Fire, believed to have been caused by over- 
loaded electrical wiring in the kitchen, 
spread up an open stairway to kill six of the 
seven children sleeping in the three second- 
story bedrooms of the six room, 22 ft. by 
26 ft. home. One boy, 11, escaped by leaping 
from a second-story window. The parents, 
the oldest boy, and the baby asleep in the 
first-floor bedroom, escaped. The parents 
received burns requiring hospitalization. 


The house was completely destroyed and 
the children’s bodies so completely charred 
that identification was impossible. It is 
thought that the children, ranging in age 
from 3 to 10 years, died of asphyxiation 
before they were burned. 





Daily Monitor-Leader, Mt. Clemens, Mich. 


The dwelling of Robert Langois. See also photo on page 6. 
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Dwelling of C. King 
Bauline, Nfld., July 19, 12:13 A.M. 
6 Killed: All Children 

The parents left their eight children in 
charge of the oldest, a 12-year-old girl, for 
the evening. This young lady decided to go 


across the street. 


About 12:13 A.M., a kerosene lamp in one 
of the four rooms of the 1-story dwelling 
apparently started a fire. A 10-year-old son 
was able to escape with his life ‘but was un- 
able to rescue any of his brothers or sisters, 
aged 8, 7, 4, 3, and 2 years and a baby, 3 


aks 


Dwelling of Patricia Van Horne 
Ottumwa, lowa, Oct. 31, 12:45 A.M. 
8 Killed: All Children 


Combustible interior finish in the form of 
combustible fiberboard and plywood was 
responsible for the rapid spread of flames 
cutting off exit from this small 1-room, 1- 
exit, l-story dwelling. The position of the 
bodies indicated that the 14-year-old baby 
sitter was able to retreat with the children 
to the kitchen area. Here the windows were 
partially blocked by a chest of drawers and 


atable. With no rear door they had no other 
exit. 
The fire, of undetermined cause, was dis- 


covered by the children’s grandfather who 
lived across the street. In addition to the 
seven children asphyxiated in the blaze 
(aged 9, 7, 6, 4, 4, 2 and 1), the 14-year-old 


baby sitter died of body burns three days 
later. The children’s mother was at a local 
tavern at the time of the fire. (See photo and 
diagram, page 21.) 


Dwelling of Charles Harris 
Jenkinsvillc. 4. Y., Nov. 10, 6:30 A.M. 
8 Killed: 2 Adults, 6 Children 


Twenty-three years ago a 2-year-old boy 
had been burned in a fire which killed his 
mother, brother and sister. Now he was the 
father of a family of eight and was looking 
forward to moving them all into a new and 
bigger house on Wednesday, Nov. 11. 


On Tuesday morning, Nov. 10, he awoke 
and went downstairs to the living room. 
The wood stove was cold. He piled on some 
fresh wood and poured in some kerosene to 
‘‘quicken”’ the fire. After a minute, the 
kerosene, vaporizing from deep seated hot 
coals, had reached the explosive range and 
the old pot-bellied stove blew apart. The 
father was knocked from the house, his 
clothes ablaze, the mother (24) died of 
asphyxiation in the middle of the kitchen 
floor. The six children (ranging from 6 
months to 6 years) were suffocated in their 
bedrooms by fire gases sweeping up the open 
stairway. 


Neighbors, hearing the blast, notified the 
fire department and attempted rescue but the 
house was already completely involved. 
The father’s burns were fatal and he died 5 
hours later. 





United Press International 


The dwelling of Charles Harris — kerosene poured in the stove. 
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The dwelling of Patricia Van Horne, Ottumwa, lowa, October 31, 1959. See story on page 20. 
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Apartments 


There were three large loss of life 
apartment fires in 1959 resulting in the 
deaths of 24 persons. 


Apartment of James McDonald 
Rochester, N. Y., Jan. 1, 12:17 A.M. 
6 Killed: 3 Adults, 3 Children 


Six occupants of an upper story apartment 
quietly celebrating the arrival of the new 
year were ene and asphyxiated by a fire 
that destroyed the third story and roof of the 
unsprinklered 3-story brick, wood-joisted 
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building. The fire apparently started from 
an undetermined cause in a pile of old news- 
papers left on the second-floor landing of the 
rear and only stairway. 


The alarm was given only 17 minutes after 
the new year hed begun. By the time fire 
fighters arrived the flames had already swept 
up the stairway and into the third-floor 
apartment through the apartment doorway. 
The door had been left open. The only other 
means of escape was a ladder type fire escape 
which, for some reason, was not used. 


Rescue attempts by fire fighters on the 
scene were hampered by incorrect directions 


A gas explosion killed 11 persons in this Ashland, Kentucky, apartment building. See 


story on page 23. 
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given by an occupant of a lower floor. Three 
adults in their 20’s and three children, in- 
cluding one 2 and twins 5 months old, lost 
their lives. 


Apartment and Mercantile Building 
Ashland, Ky., Feb. 14, 1:00 A.M. 
11 Killed: 7 Adults, 4 Children 


Men worked in the second floor hall all 
evening to repair a gas stove they had re- 
moved from one of the apartments. It is not 
known whether these men were professionals 
or not, but they had forgotten to turn off the 
gas when they removed the stove. At 1:00 
A.M. a gas explosion ripped through this 
partially occupied apartment building with 
fire following which quickly involved the 
only exitways. Occupants were forced to 
brave flames in the hall, jump from windows 
(where available), or wait for possible rescue 
in their apartments. 


The alarm was given in error to the police 
department and this resulted in an estimated 
10-minute delay before the fire depart- 
ment’s arrival. 


Twenty people were in the building at the 
time of the fire. Of the nine who escaped 
and lived, seven jumped from windows, sus- 
taining injuries ranging from a broken spine 
to twisted ankles. Two were taken down 
fire department ladders. 


Six of the victims were members of one 
family which lived in an interior apartment 
with no windows. As the flaming hall was 
the only escape route it is incredible that the 
pregnant mother of this family was able to 
reach a window in time to leap. The child 
she carried was delivered stillborn in the 
hospital shortly before the mother died. 
Other children who died were aged 4, 2 and 1 
years. 


The two stores on the first floor suffered 
mainly from smoke and water damage. 


Apartment of Joseph White 
St. John’s, Nfld., Dec. 16, 6:55 A.M. 
7 Killed: 2 Adults, 5 Children 


Twenty-one persons were reported to have 
been living in this 30 ft. by 48 ft. 3-story 
concrete and wood tenement. At 6:55 A.M. 
a muffled explosion was heard in a section of 
the building occupied by one family. What 
happened cannot be definitely determined 
since the entire family — father, mother, 


mother's sister, 3 sons, and 1 daughter, were 
killed. It appears that a defective or mis- 
handled oil-fueled kitchen range exploded 
but further information is not available 


Hotels 


There were two hotel fires involving 
large loss of life in 1959 taking the lives 
of 13 persons. 


Holleran Hotel 
Lima, Ohio, Dec. 20, 9:24 P.M. 
6 Killed: All Adults 


This 3,000 sq. ft. 108-year-old, 2-story 
wooden hotel for old people and railroad 
pensioners contained (1) an open stairway, 
(2) combustible fiberboard ceilings and (3) 
locked rear exits on both floors. It was not 
sprinklered. 


A 72-year-old resident saw the flames soon 
after they originated in a trash barrel which 
contained refuse for use in the lounge stove 
on the ground floor. The man yelled to an- 
other 50-year-old resident to escape out the 
front door. The latter, however, attempted 
to escape via a rear window but was unsuc- 
cessful as his body was found just inside the 
locked rear exit door. 


The man who discovered the fire attempted 
to throw water on it but on finding the blaze 
too hot ran out the front door. One of the 
owners called the fire department, at 9:24 
P.M. 


Flamespread was so rapid over the com- 
bustible fiberboard ceilings that manual 
rescue attempts were useless. Five men ages 
60, 67, 68, 73 and 89 died on the second floor, 
two in their beds, one on his bedroom floor 
and two on the hallway floor. 


Gary Hotel 
Hazleton, Pa., March 5, 1:10 A.M. 
7 Killed: All Adults 


Seven of the 61 guests in this unsprinklered 
5-story brick, wood-joisted building lost 
their lives when fire swept through the 75- 
year-old structure. Ten others were injured. 


The fire of undetermined cause originated 
at the base of the enclosed elevator shaft and 
was discovered by the night clerk at 1:10 
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Charles W. Catherman 


The Gary Hotel in Hazleton, Pa., where 7 persons died after a 1:10 A.M. fire started 


at the base of an enclosed elevator shaft. 


A.M. as he was returning in the elevator to 
the first floor after making a routine check of 
upper stories. He noticed smoke during the 
descent, and as he stepped into the lobby 
flames came up around the car. 


Running upstairs, the clerk blew a police 
whistle to alert guests but was forced back 
after reaching the second story as smoke and 
heat rapidly entered the corridors from 
cracks around loose fitting elevator shaft 
doors. 


Those who heard the whistle and acted 
promptly were able to make their ways to 


safety through the corridors to a rear fire 
escape and to an open stairway that went 
down around the elevator shaft. In a very 
short time, however, smoke and heat made 
corridors and stairs impassable and, before 
long, fire burning in partitions and above 
ceilings broke through the wood lath on 
plaster interior finish. 


Several guests jumped to roofs of adjoining 
buildings and a few were taken down the 
fire department's two aerial ladders. Five 
victims died in their rooms, and two died in 
the hospital of severe burns within 48 hours 
of their rescue. 
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Dormitories 


There was one 1959 large loss of life 
fire in a dormitory that killed 7 students. 


Dormitory at Skytop, Syracuse University 
Syracuse, N. Y., Jan. 6, 5:30 A.M. 
7 Killed: All Students (Ages 18 to 29) 


Seven military students lost their lives 
when an early morning fire spread through 
the building in which they slept. Of the 36 


survivors, 16 were hospitalized. 


The building consisted of what were origi- 
nally two 150 ft. by 20 ft. wood-framed, 
aluminum-clad military barracks. These 
buildings had been joined to form an un- 
sprinklered 150 ft. by 40 ft., one story struc- 
ture. A central corridor had been constructed 
where the buildings joined and student rooms 
had been constructed on either side of the 
corridor. Combustible fiberboard had been 
used to construct the walls and ceiling of the 
corridor and the walls of the student rooms. 
It was also used for interior finish of the ex- 
terior walls and the sloping roof. Spaces 
between the fiberboard and metal walls and 


roof were filled with wood fiber insulation. 
The heater room, located in the approximate 
center of the building, was sheathed with 
34-inch gypsum wallboard. 


The fire is believed to have originated 
about 5:30 A.M. where a metal chimney 
from an oil-fired heater went through the 
sloping roof of the heater room. High winds 
are thought to have blown the chimney from 
the center of the 12-inch thimble causing 
ignition of combustible insulation above the 
gypsum wallboard. From here the fire ap- 
parently spread through the insulation to an 
18-inch-high concealed space above the fiber- 
board ceiling of the corridor, and came down 
through the ceiling into the corridor before 
occupants were awakened by smoke. With 
the corridor impassable, those who escaped 
did so by means of windows. Apparently 
the seven victims were asphyxiated before 
being awakened. 


The building at one time had been pro- 
tected by an automatic fire detection system. 
The system had been removed because the 
occupants had set it off so often with matches 
that it became a nuisance to maintain! 





Wide World 


Seven military students died in this dormitory fire at Syracuse University which spread 


over combustible fiberboard interior finish. 
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Flames at right of two derailed box cars are coming from damaged 


Aerial view of Meldrim, Georgia, freight train wreck showing burning trestle. 


LP-Gas tank cars. See story on pages 35-36. 


* 


1959 Large Loss of Life Fires — 


In Transportation Equipment 


There were 14 large loss of life fires 
connected with transportation during 
1959. These fires resulted in the deaths 
of 146 persons. The following list gives 
the number of incidents and deaths by 
mode of transportation. 


Number Killed 
Aircraft 5 42 
Motor vehicles 6 65 
Automobiles 2 13 
Buses 2 28 
Trucks Zz 24 
Ships 1 8 
Trains 2 3] 
Total 14 146 


The largest loss of life fire for the year 
in any category occurred in Meldrim, 
Georgia when a freight train left the 
tracks and LP-Gas, escaping from a 
damaged tank car, ignited, killing 23 
picnickers in an adjacent picnic area. 
This and the other 1959 large loss of life 
transportation fires are reported below. 


Aircraft Fires 


There follow brief accounts of five 
aircraft accidents where six or more 
lives were lost as a result of fire aboard 
aircraft either in flight or at the time of 
ground impact. Forty-two persons died 
in these fires. One other accident, re- 
sponsible for 34 deaths, was reported in 
the April 1960 NFPA Quarterty (page 
415) but is not included here because 
subsequent investigation into the acci- 
dent (and another crash involving the 
same type of aircraft) indicate that the 
basic cause of the mysterious tragedy 
was a combination of structural weak- 


ness in the wing (probably preceded by 
unusual stress or physical damage) and 
air turbulence in flight. While fire in 
flight did occur, it is now doubtful that 
it was the major cause for the loss of 


life. 


U. S. Air Force Aircraft 
near England Air Force Base, La., Jan. 22 
6 Killed 


A burning USAF KC-50 tanker aircraft 
crashed in flames shortly after take-off from 
the England Air Force Base. It was one of a 
group of six tanker planes just dispatched 
from the Base on an official mission. The 
pilot reported an emergency seconds after 
becoming airborne and advised he was going 
to return to the Air Base immediately. The 
plane crashed near a small residential com- 
munity tearing down utility lines and scat- 
tering debris over a 200 yard area. All six 
crew members aboard died in the flaming 
wreckage. 


NFPA efforts to get more complete infor- 
mation on the airborne fire through the usual 
Air Force channels have not been successful. 


U. S. Marine Corps Aircraft 
near Cherry Point, N. C., March 6 
8 Killed 


While attempting to make an instrument 
landing at the Marine Corps Air Station dur- 
ing a severe rain storm, an R4Q-2 transport 
plane crashed and burned with the loss of 8 
of the 9 crew members aboard. Fuel tanks 
on the ‘“‘flying boxcar’’ were ruptured as the 
aircraft hit trees during its descent, resulting 
in an airborne flash fire from ignition of the 
released vapors on the hot engine surfaces. 
When the plane hit the ground, the fuel 
tanks exploded and the eight who died were 
found in the fuselage having sustained very 
severe burns. The lone survivor was thrown 
clear of the burning wreckage. When rescue 
crews reached the scene 25 minutes later they 
found the survivor sitting on a tree stump 
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wrapped in his parachute trying to keep 
warm. The aircraft fire had largely died out 
as a result of consumption of the fuel and the 
heavy rains and only the fires involving 
magnesium remained. 


Response of rescue crews was handicapped 
by swampy conditions barring crash equip- 
ment ftom the accident site which was 4% 
miles from the approach end of the Air 
Station runway. 


U. S. Navy Aircraft 
near Whidbey Island Naval Air Station, Wash., May 11 
9 Killed 


During take-off, fire involved the right 
wing of a P2V-5 Neptune bomber. The 
pilot was unable to abort the take-off and 
the plane crashed just after becoming air- 
borne. One crewman was pulled from the 
wreckage by crash crewmen but the other 9 
aboard died in the burning wreckage. 


NFPA efforts to get additional informa- 
tion from the Naval Air Station have not 
been successful. 


U. S. Air Force Aircraft 
near East Andover, N. H., July 22 
7 Killed 


An airborne explosion plus an explosion at 
time of ground impact was responsible for the 
seven deaths of the crew aboard this KC-97 
tanker. 


The aircraft came down in an open field 
but fog made it difficult to pinpoint the 
crash area which was 65 miles from the Air 
Base and 1700 feet off a side road between 
Andover and Concord, N. H. 


The accident occurred at 1:44 A.M. and 
local fire departments reached the scene about 
2 o'clock. The Air Base Fire Department 
was not advised until 3:25 and then they had 
to travel the 65 miles to reach the scene. 
Fortunately, the Air Base had conducted a 
school on handling such incidents for the 
civilian Fire Departments in the area and 
this training was of considerable value to 
the Andover Fire Department during this 
emergency. 

The victims all received fatal burns but 
the evidence also indicates that the explo- 
sions were of sufficient force to inflict fatal 
injuries to the five crew members and two 
military passengers aboard the aircraft. No 
further information has been released on the 
cause of the initial airborne fire which was 
responsible for the ensuing crash. 





Trans World Airlines Aircraft 
Chicago, Ill., Nov. 24 
12 Killed 


Nine persons on the ground and the three 
crew members of a Trans World Airlines 
Constellation cargo plane perished when the 
aircraft faltered on take-off from Chicago's 
Midway Airport and struck a series of houses. 


Tower-aircraft communications indicated 
the crew got ‘‘a fire bell on Number Two”’ 
engine and the pilot was attempting to bring 
the plane back to the airport when it struck 
the houses and started a severe fire in the 
built-up area surrounding the busiest airport 
in the United States. Whether an actual air- 
borne engine fire existed or the alarm was a 
false indication has not been clearly estab- 
lished by the investigators. 


The aircraft landed in a housing develop- 
ment, striking four homes and an apartment 
building while showering debris and flaming 
fuel over the area. The development was 
about three blocks short of the airport. 
Those on the ground who were killed were 
occupants of these dwellings many of whom 
were asleep when the cargo plane struck 
their homes at 5:35 A.M. 


Zoning regulations around airports, partic- 
ularly on approaches and extensions to the 
runways, have been too largely ignored in 
the U. S. The famed *‘Doolittle Report’’ of 
1952 called attention to this fact but little 
has been done to follow the recommendations 
in this Report. 


The year 1959 had a number of other 
air tragedies which are not included for 
the reasons indicated: 


Other U. S. Aircraft Accidents 
Crashes 

Jan. 8, near Bristol, Tenn., DC-3, South- 
east Airlines, 10 killed. Power-on collision 
with mountain probably responsible for the 
deaths although fire ensued. 


Feb. 3, New York. N.Y., Electra, Ameri- 
can Airlines, 65 killed. Crash into East 
River; no fire resulted. 


Oct. 30, near Charlottesville, Va., DC-3, 
Piedmont Airlines, 26 killed. Crash not 
followed by fire. 


Dec. 2, Montoursville, Pa., DC-3, Alle- 
gheny Airlines, 24 killed. Power-on colli- 
sion with mountain probably responsible for 
the deaths although fire ensued. 
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Wide World 


Note the concentration of dwellings and apartment houses directly off the end of the run- 
way visible at upper right. The destruction in the foreground is where the TWA plane crashed 
on November 24, 1959, while attempting an emergency landing at Midway Airport, Chicago. 


Flight Fires 

May 12, near Chase, Md., Viscount, 
Capital Airlines, 31 killed. Fire followed 
disintegration in flight but structural failure 
judged basic cause of deaths. 

Nov. 16, Gulf of Mexico, DC-7B, National 
Airlines, 42 killed. Explosion in flight with 
strong suspicion that a bomb had been placed 
aboard the aircraft and detonated maliciously 


in flight. 


Overseas Aircraft Accidents 


Overseas there were also a number of 
aircraft fire tragedies including the 
following: 


Crash Fires 


Jan. 11, Rio de Janeiro, Brazil, Lufthansa 
Airlines, Constellation, 36 killed. 


Mar. 6, Managua, Nicaragua, TACA 
International Airlines, Viscount, 15 killed. 


May 20, Ushuya Air Base, Japan, U. S. Air 
Force, C-130, 7 killed. 


Flight Fires 
June 26, Busto Arsigio, Italy, Trans World 
Airlines, Constellation, 69 killed. 


June 30, Ishikawa, Okinawa, U. S. Air 
Force, F-100, 21 killed, 100 injured. 


Sept. 30, Sao Paulo, Brazil, Viacao Aerea 
Sao Paulo, Transport aircraft, 20 killed. 


Oct. 29, near Athens, Greece, Olympia 
Airways, Transport Aircraft, 18 killed. 


Motor Vehicles 


There were six large loss of life fires in 
motor vehicles resulting in the death of 
65 persons. Thirteen died in two auto- 
mobile fires, 28 in two bus collisions, 
and 24 watching or fighting two truck 
fires. 
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Automobiles 


Automobile of Earl Martin 
West Brooklyn, Ill., Nov. 9, Early Morning 
7 Killed 


An early morning three truck — one car 
crack-up on U. S. Route 30 resulted in the 
deaths of seven persons. The six members of 
the Earl Martin family were trapped in their 
1958 4-door, hardtop Pontiac when a United 
Parcel trailer unit landed on top of their car 
following the collision. Fire involved most 
of the vehicles and burned the Martin family 
to death and also killed the driver of one of 
the trucks. Other details have not been 
reported. 


Automobiles of Edwardo Valdez, and John Marinilla 
near Salinas, Calif., Dec. 18, 6:05 P.M. 
6 Killed 


A 1958 two-door Chevrolet hardtop carry- 
ing a mother, father and their two children, 
was stopped preparatory to making a left 
turn off U. S. Route 101. A 1957 four-door 
Oldsmobile sedan carrying 2 people, hit the 
rear of the Chevrolet rupturing the fuel tank. 


A gasoline fire involved both vehicles kill- 
ing the four persons in the front vehicle, and 
inflicting burns that were eventually fatal to 
the two passengers in the rear car. 


Wide World 


Fires following highway accidents seem to be on the increase. 
fire after this collision on U. S. Route 30 in West Brooklyn, Ill., November 9, 1959. 
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Truck Converted to Bus 
near Phoenix, Ariz., June 8, time unreported 
16 Killed 


Sixteen farm laborers were burned to death 
and 32 others were injured when the heavily 
loaded makeshift bus in which they were 
riding hit a tree and burst into flames. Wit- 
nesses reported that the truck exploded *‘like 
a clap of thunder’’ on impact. Flames en- 
gulfed the combustible passenger compart- 
ment (wood frame, canvas side and top) as 
the occupants, not immobile from the crash 
impact, fought to reach safety through the 
single rear doorway which was partly 
blocked by baggage and a water barrel. 
Those near the front of the passenger area 
were caught by flames before they could 
escape. 


Layton’s Bus Service and Cargill, Inc. (truck) 
New Brunswick, N. J., Oct. 9, 12:45 A.M. 
12 Killed 


Eighty students and three teachers from 
the Trenton State College (for teachers,) were 
returning from an evening at a Broadway 
play in two buses. As one bus followed the 
other toward Trenton an empty semitrailer 
tank truck began moving up from behind. The 
driver, who may have been on duty as much 
as 61 of the last 6634 hours, had been dis- 
patched from Long Island to pick up a load 


Six lost their lives by 
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Wide World 
This truck, converted into a bus, was a death trap for 16 after the vehicle collided with 
a tree near Phoenix, Ariz., on June 8, 1959, and fire ensued. 


4 
a 
| 
3 
A 
ut 
| 


i seca 


Wm. D. Tallman 


A truck struck this bus, which was stopping for a traffic light, and a 120-gallon-capacity fuel 
tank on the bus ruptured with the ensuing fire resulting in 12 deaths. This tragedy occurred on 


October 9, 1959, in New Brunswick, N. J. 
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Wide World 


Damage wrought by the ignition of a truckload of explosives and blasting agents in 
Roseburg, Oreg., on Augusi 7, 1959, at 1:14 A.M. reported on the next page. 


of paint oil in Philadelphia. A light mist 
and fog were present but this did not obscure 
visibility and the pavement was almost dry. 
As the buses approached a slightly depressed 
intersection, the traffic light there flicked to 
amber. The first bus was able to proceed 
through, but the second had to slow down 
tostop. The trailer truck did not slow down 
and rammed the rear of the bus at an esti- 
mated 35 miles per hour. 


The bus’s 120 gallon fuel tank contained 
approximately 70 gallons of gasoline. This 
fuel tank was mounted under the floor of the 
bus just forward of the rear seat. As the 
truck’s bumper tore into the rear of the bus 
the fuel tank was mashed. An 18-inch rip 
in the tank resulted in most of the gasoline 
being sprayed into the interior of the bus. 
The vapors ignited. 


Because of these sudden flames, the occu- 
pants panicked; four girls escaped from the 
side-mounted emergency door, most of the 
remaining students pushed forward and out 
the main entrance door in the front. For- 
tunately these doors had not been jammed 


in the crash. Ten persons, one a faculty 
member, could not escape in time. Two of 
the girls who did escape were so badly 
burned that they subsequently died. The 
truck driver was pinned by his ankle in the 
truck cab but was rescued by the fire depart- 
ment. 


The truck driver is reported to have re- 
ceived ten written traffic violations in the 
three states of N.Y., Pa. and N.J. for speed- 
ing (3), passing red lights (2), passing signal 
lights (1), failing to keep to the right (1 
failing to comply with an officer's signal (1), 
and operating without lights, or with de- 
fective lights (2). 


At the time of the accident the truck 
showed no signs of slowing or braking. An 
after-the-fire examination of the brakes re- 
vealed defects. The ICC investigation of the 
accident concludes in part ‘‘this accident 
with its tragic results was caused by the 
operation of a property-carrying vehicle by 
a driver who was not alert and who other- 
wise was of questionable suitability and 
competence. 
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Trucks 


Truck of Pacific Powder Company 
Roseburg, Oreg., Aug. 7, 1:14 A.M. 
13 Killed 


A truck carrying 4% tons of blasting 
agents and 2 tons of explosives was parked 
and left unattended on a downtown street in 
Roseburg, Oreg. A fire in a nearby builders’ 
supply warehouse exposed the truck and 
ignited the cargo. The blast killed 13 
people, injured 125 others and caused over 
$10,000,000 property damage within a 
roughly circular area extending about 1800 
fe. from the center of the explosion. (For a 
full report see pages 195-207 of the January 
1960, NFPA QuarTERLY. ) 


Sungas Corporation and Branch Transportation Co. 
near Pottsville, Pa., June 2, 8:00 A.M. 
11 Killed 


An LP-Gas tank truck was struck in the 
rear by a trailer truck. A fire broke out and 
burned for about 45 minutes before a failure 
due to localized overheating at the rear of 
the LP-Gas cargo tank occurred. This fail- 
ure caused the tank to rocket forward strik- 
ing a group of spectators 700 feet away. The 
main portion of the tank came to rest 900 
feet from the point of the violent rupture. 


In addition to the 11 killed by the rocket- 
ing tank, 10 others were injured. (Fora full 
report see pages 89-97 of the October 1959 


QuarTERLY. ) 


Ships 


There was one ship fire which resulted 
in the death of 8 people. 


S. S. Amoco Virginia 
Galenia Park, Tex., Nov. 8, 9:30 P.M. 
8 Killed 


One of the two gasoline barges loading the 
S.§. Amoco Virginia had previously been in- 
volved in a collision. The accident caused a 
hole in the barge’s side. This hole was tem- 
porarily patched with crates. Gasoline 
leaking from this hole and gasoline leaking 
from a faulty loading hose spread on the 
water. This gasoline spill was probably 
ignited by the running lanterns on a barge, 
down channel from the tanker, that was 
proceeding upstream. The ignited gasoline 
burned back to the tanker and barges. An 
explosion in one of these gasoline barges 
threw gasoline onto the ship where an ex- 
plosion occurred in two of her portside 
tanks. The explosions and ensuing fire 
killed 7 men, injured 41 others and destroyed 
the $6,000,000 vessel. 





United Press International 


The October 1959 NFPA QUARTERLY contained a full report on this highway fire near 
Pottsville, Pa., June 2, 1959, responsible for the deaths of 11 bystanders watching an 
LP-Gas tank truck burn after a collision accident. 
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United Press International 


The S. S. Amoco Virginia burns at dockside, Galenia Park, Texas, on November 8, 1959, 
after a gasoline spill on the channel waters was ignited. 


The eighth victim was a fire fighter, who 
fell into a gasoline-filled hold and drowned. 


Trains 


There were two train wrecks involv- 
ing fire that resulted in the deaths of 31 
spectators, picnickers, and railroad 
workers. 


Missouri Pacific Railroad Freight Train 
Monroe, La., Jan. 22, 11:15 P.M. 
8 Killed 


Just after 11:00 P.M. two police officers in 
a patrol car noted sparks coming from the 
journal boxes of a pulp wood car on a 
freight train running on a track parallel to 
the highway. They flashed a flashlight into 
the cupola of the caboose and obtained no 
response. Speeding up they tried the same 
tactic with the engineer who understood 
and started to respond. As he did the car 
derailed itself and the next 32 cars. 


One of the derailed cars was an 11,000 gal- 
lon insulated tank car that had been loaded 
with 19,250 gallons (at 59°F) of propylene. 
This car came to rest, slightly off vertical, 
next to three other tank cars containing 
diacetone alcohol, vinyl acetate, and glycol. 
All of these tank cars were burning. The 
flames issuing from the glycol tank were 


directed against the side of the propylene 
car. Propylene vapors issuing from the car 
dome were ignited and burned freely. 


Nineteen hours later (6:00 P.M. Jan. 23) 
the propylene car was moved away from the 
other three tank cars and was raised to a 
vertical position although the vapors con- 
tinued to burn at the dome. One end of the 
car was still fouling the track. About 30 
minutes later while most of the wrecking 
crew were eating supper some distance away, 
a bulldozer operator pulled the propylene 
tank car off the track to clear the right of 
way. At this time the car rolled onto its 
side. With the dome now in a horizontal 
position, the intensity of the fire at the dome 
greatly increased. 


About 30 minutes later the propylene tank, 
its — weakened by the exposing flame, 
ruptured violently. The tank split open and 
traveled 200 feet away. Eight persons (all on 
the scene officially) were killed — three im- 
mediately and five succumbing to burns later 
—and 75 persons (3 spectators, 3 city fire 
department employees, 1 off-duty railroad 
employee, and 68 others officially on the 
scene) were injured. Some of the injured had 
their burns intensified when they dove into a 
ditch that looked water-filled. It actually 
contained liquid caustic from another tank 
car which had ruptured. Excellent work by 
the state and local police established road 
blocks, and detours. Radio broadcasts also 
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warned spectators away. These precautions 
were sustained throughout the accident. 
The success of these efforts prevented the 
injury of spectators as shown by the fact that 
there were no deaths and only three injuries 
to bystanders. 


The blast was felt over a 5 mile radius and 
was seen by an airline pilot 125 miles distant. 


Seaboard Air Line Railroad Company Freight Train 
Meldrim, Ga., June 28, 3:40 P.M. 
23 Killed 


About 3:40 P.M. on Sunday, June 28, 1959; 
23 persons (ages 5 mos. to 46 years) lost their 
lives and a number of others were severely 
burned in an explosion and fire following a 
freight train wreck near Meldrim, Georgia. 
The disaster occurred as the 124-car train 
crossed a wooden trestle spanning the Ogee- 
chee River. Sixteen cars (No. 107 to No. 
122) in the train became derailed and eleven 
cars (No. 109 through No. 119, including 
two LP-Gas tank cars (No. 113 and No. 114), 
plunged part way down an embankment at 
one end of the trestle. A picnic area was 


at the foot of the trestle where more than 
100 persons, including many children, were 
picnicking and bathing. Unfortunately, as 
the two LP-Gas tank cars rolled over the 
embankment, a car coupler or drawbar from 
the rear tank car was jammed through the 
head of the leading tank car. This large 
gash permitted LP-Gas to disperse over a 
very wide area until it was ignited, probably 
by a picnic cooking fire. 


After the initial blast the LP-Gas contin- 
ued to burn at the hole in the damaged tank 
car until the next day. The intense fire ex- 
posed the second LP-Gas tank car, causing 
the safety relief valve on that car to dis- 
charge vapors which ignited. This car had 
received damage to the running gear and 
outer jacket, but the tank itself was intact 
despite a few dents and bruises to the outer 
shell where the insulation had beew torn off. 


This remote recreational area, located 
about 18 miles northwest of Savannah, 
Georgia, was one of the favorite local picnic 
spots. Its inaccessibility was a severe handi- 
cap in the rescue operation following the 
accident since a winding narrow dirt road 





Vews-Press, Savannah 


A few hours earlier this was a placid scene where picknickers were enjoying a riverside 


Sunday afternoon. 


Tragedy struck when LP-Gas escaping from a derailed tank car ignited. 


A hole had been punched in the tank car at time of derailment. 
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through the woods was the only means of 
access. Observers reported that most of the 
cars in the train had uneventfully passed over 
the trestle when suddenly, as the end of the 
train came into view, a peculiar bumping 
was noted by several picnickers. Moments 
later cars were strewn across the tracks, some 
piled up on the river bank with several 
remaining on the trestle, including the 
caboose 


Several train crew members in the caboose, 
who realized the seriousness of the wreck, 
saw the released LP-Gas vapors spreading 
over the river and surrounding wooded grove 
and tried to warn all of possible danger. Al- 
most at once a flash fire (explosion) occurred 
as the extending vapor cloud ignited. All 
persons within the area were horribly 
burned. Automobiles, trees, and a 1-story 
wooden cabin were destroyed. Part of the 
wooden trestle was badly burned, including 
some piling. The LP-Gas vapors continued 
to burn at the damaged tank car until all of 
the gas was consumed. 


Rescue operations were initiated by the 
train crew conductor who radioed the train 
engineer. The engineer got in communica- 
tion with the local train dispatcher who 
issued a call for help to assist in removal of 
the injured. Swift action was taken by local 
officials, the State Highway Patrol, and local 
fire departments. Traffic over the narrow 
dirt road was slow and difficult because of 
the congestion until roadblocks were set up 
to control traffic. Then, ambulances were 
shuttled in and out quickly. The U. S. Air 
Force sent helicopters to assist in evacuating 
the injured. Emergency calls at the disaster 
scene were relayed via police radio until a 
mobile telephone truck unit was rushed to 
the area to facilitate direct communication 
with Savannah and other nearby commu- 
nities. 


NFPA — Jury 1960 


On Thursday, July 9, 1959, the Interstate 
Commerce Commission conducted a hearing 
in Savannah in an effort to determine the 
cause of the disastrous wreck. This hearing 
was held jointly with officials of the Georgia 
Public Service Commission which was also 
probing into this accident since there had 
been quite a few derailments within Georgia 
in 1959. Testimony at the hearing showed 
that the track structure had been resurfaced 
on June 12, 1959 and that the day of the acci- 
dent had been the warmest since (98°F). 
Examination of the wreck site indicated 
that the rails had expanded severely in the 
heat and were under heavy compression as 
the rails at the trestle ends were anchored. 
The rails thus spread outward allowing car 
No. 107 to derail. There did not appear to 
be any indication of any defect in the tank 
cars. Early press reports had erroneously 
indicated that the tank cars had exploded. 


LP-Gas tank cars are built and maintained 
in accordance with the Federal Code of 
Regulations Title 49 — Transportation, 
Parts 71-90 as promulgated by the Inter- 
state Commerce Commission covering prep- 
aration and handling of explosives and 
other dangerous articles for shipment by 
common carrier. Through the years these 
regulations have proved adequate since a 
number of LP-Gas tank cars that have been 
involved in serious rail accidents have suc- 
cessfully withstood severe damage. Com- 
pliance with ICC Regulations does not pro- 
tect against severe impact damage such as 
occurred at Meldrim, Georgia. 


See also photos of this accident on pages 
26 and 35 of this issue of the QuarTERLY. 


Editor's note: This fire was originally re- 
ported in the August 1959 issue of NFPA 
Fire News. 
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1959 Large Loss of Life Fires — 


In Institutional Properties 


Thirty-eight persons died in 1959 in 
the U. S. in three separate fires because 
they were placed in areas from which 
there was no escape or because rescue of 
the confined individuals was not pos- 
sible. Each of these incidents was a 
separate indictment of those in author- 
ity as all of these deaths were due to a 
combination of improper building de- 
sign and poor or thoughtless adminis- 
tration of the institutions. 


In the largest single loss, 68 boys were 
locked in a highly combustible, brick 
walled, unsprinklered building for the 


night, and no substitute was supplied 
for a sick building supervisor who had a 
key to release the imprisoned inmates; 
21 were killed. In a second corrective 
institution, a highly combustible pad- 
ded cell was used in an otherwise fire- 
resistive jail, no guards were placed on 
the floor with the inmates, nor was the 
cell release mechanism placed where it 
could be reached by the guards in case 
of a hot fire; 8 died. In a home for the 
aged, patients were placed on the second 
floor of an unsprinklered combustible 
nursing .ome; 9 were killed. 





United Press International 


Eight patients of the Glen Ellyn Acres Nursing Home died on the second floor of this 
40-year-old converted mansion after a fire of probable electrical origin started on this floor. 
The ninth victim was an assistant Fire Chief who had a heart attack while fighting the fire. 


(See story on page 38.) 
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Glen Ellyn Acres Nursing Home 
Glen Ellyn, lll., Jan. 30, 10:40 A.M. 
9 Killed: All Adults 


Eight of the 12 occupants of six second- 
story rooms lost their lives when fire broke 
out in this 40-year-old, 2-story combustible 
mansion which had been converted to a nurs- 
ing home. The ninth victim was the assist- 
ant fire chief who suffered a fatal heart attack 
while fighting the fire. 


At approximately 10:44 A.M. a second- 
floor attendant, on seeing smoke coming from 
around a closet door, opened the door and 
was met by a burst of smoke and flames that 
forced her back. As flames spread into the 
room, she assisted a patient down the open 
stairway to the first floor, then started back 
upstairs but was prevented from doing so by 
flames burning at ceiling height above the 
stairwell. (Some of the ceilings were fin- 
ished with combustible fiberboard acoustical 
tile.) She then ran outside and assisted an- 
other attendant in getting three patients 
down an outside wooden stairway. 


In the meantime another attendant had 
telephoned the fire department as soon as the 
fire was discovered. Arriving in about three 
minutes, police and firemen found the nine 
first-floor patients standing in the front hall- 
way looking upstairs. These survivors were 
taken ounthe as fire fighters wearing breath- 
ing apparatus fought their way — 
with booster lines. They were immediately 
forced down by the heat and flames. One 
elderly patient was alive when taken down 
a fire department ladder but died on the way 
to the hospital. 


A wiring fault was the probable cause of 
the fire. Wiring repairs had been made by an 
electrician in the second story on the day pre- 
ceding the fire, and earlier on the day of the 
fire two fuses blew twice. After the second 
time, the blown fuse was not replaced and 
the electrician was called. 


Those occupants who died ranged from 
age 67 to 80, four being 80 years old. 


Detention Dormitory at the Arkansas Negro Boys Indus- 
trial School 

Wrightsville, Ark., March 5, 3:15 A.M. 

21 Killed: All Boys 15 to 17 Years Old 


Twenty-one of the 68 boys (mostly 15 and 
16 years old) that had beenj locked in the 
barracks-type dormitory for the night lost 
their lives when fire broke out in an adjoin- 
ing section of the 1-story brick veneered com- 
bustible building. The caretaker who nor- 





mally stayed in the building was absent due 
to illness. No substitute had been provided 


Ignition of the combustible fiberboard 
ceiling by the vent pipe from a wood burning 
stove in the recreation room was a possible 
cause. The fire was spreading along the ceil- 
ing and had gotten into the undivided attic 
before one of the boys was awakened at 
3:15 A.M. Kicking out the heavy wire 
screening on one of the windows he escaped 
and ran to another building to give the 
alarm. As the other boys awoke and found 
the room in which they were caged rapidly 
filling with smoke they struggled wildly to 
get ou: through windows. Twenty-one were 
trapped by flames, heat and smoke before 
they could escape. 


In the absence of a school fire brigade, 
local fire department or water supply, there 
was no fire fighting of any consequence. One 
engine company responded from Little Rock, 
eight miles away. 


The Arkansas Governor was quoted in the 
newspapers as saying ‘‘everything was fine’’ 
when he investigated the school about a year 
before the fire. 


The School's board of trustees subse- 
quently discharged the superintendent, for 
his failure on the night of the fire to arrange 
for a substitute caretaker. 





United Press International 


Twenty-one boys died in the fire which 
destroyed this barracks-type dormitory in 
which they had been locked for the night. 
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Wide World 


Fire started in a foam-rubber padded cell by an inmate resulted in the loss of 8 lives in 
this Ocean County, N. J., fire-resistive jail building. 


Ocean County Jail 
Toms River, N. J., Aug. 23, 11:30 A.M. 
8 Killed: All Adult Males 


Eight men in locked cells were killed and 
12 men were injured by a fire in the Ocean 
County Jail at Toms River, N. J., about 
11:30 A.M 


The 2-story and attic brick-faced, fire- 
resistive jail building was built in the mid 
1920's to house 28 prisoners. Since then the 
County sheriffs have made repeated recom- 
mendations for additional space. These 
recommendations had been continually ig- 
nored by other County authorities. To keep 
up with the increasing demand for space, the 
sheriffs were forced to add another bunk to 
each cell. Even this expansion was inade- 
quate and mattresses were laid on the floor 
to take care of the overflow. At one time 
the jail was called on to accommodate 90 
prisoners. At the time of the fire there were 
65 inmates. 


The combustibles. within the building 
were limited to prisoners’ clothes, bedding, 
and a padded cell. This cell was actually a 
piece of furniture on wheels. Kept in one 
corner of the second floor, it was built of a 
solid steel plate box, lined inside with wood 
planks. The wood interior was covered 


with 4inch-thick foam rubber. The foam 
rubber was covered and supported by heavy 
duck canvas. 


The second floor of the jail was divided 
into three separate sections. One held seven 
male inmates and the padded cell. Another 
section, the women’s, was totally enclosed 
and was separated from the first by a corridor 
witb a wall of heavy glass panelling. The 
last section (the largest.) was separated from 
the other two by a door in the corridor. 


During the summer the upper halves of the 
jail ae were opened to let air into the 
crowded quarters. Besides the heavy win- 
dow bars, the windows were covered by fine 
mesh screening to protect the prisoners from 
mosquitoes and flies. 


A thirty-five-year-old man had entered a 
nearby jail on Saturday. He promptly tore 
up his cell. After examination it was de- 
cided that he should be confined to the pad- 
ded cell at the Ocean County Jail until he 
could be placed in a mental institution on 
Sunday. 


Sunday morning a trusty was working on 
the second floor of the jail. The occupant 
of the padded cell pleaded for a cigarette. 
The trusty felt sorry for the man and gave 
him one. 











Wide World 


Windows in the jail had heavy bars and fine 
mesh screening which handicapped evacua- 
tion and rescue. 


The women noticed smoke first, then 
someone shouted fire. The smoke was com- 
ing from over and under the steel door of the 
padded cell. The man in the cell had man- 
aged to ignite the foam rubber with his 
cigarette. A prisoner confined in an end cell 
of the largest section was able to reach out 
and touch the open corridor door dividing 
his section from the one on fire. He pushed 
the door shut. This move saved the 15 in- 
mates in the large section while the glass 
panel protected the women in the other 
section from smoke. 


The two guards on duty responded imme- 
diately to a trusty’s shout of ‘‘fire.’” Racing 
up the stairs, they tried to extinguish the 
now visible flames in the padded cell with 
portable extinguishers. The heat in the sec- 
ond floor corridor was so intense that they 
could not reach the release lever for the cells 
in that area. At this point black, stringy, 
smoke from the burning foam rubber was 
beginning to develop. 
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The guards immediately called for assist 
ance from fire and police agencies. Masked 
fire fighters made attempts to reach the 
unlocking mechanism for the cells in the 
involved section. The first attempt was de 
feated by a fire gas explosion which blew 
the four-man rescue party back down the 
stairway. These men and an assisting sailor 
were taken to the hospital for treatment of 
their severe burns. The key to the unlock- 
ing device was dropped and lost in the 
explosion. 


The stringy soot from the fire was begin- 
ning to plug up the mesh screens on the cell 
windows, preventing smoke from escaping. 


Another key was obtained and more at- 
tempts were made to free the seven men. All 
failed until the choked screening could be 
pulled away from the windows and the 
smoke vented. As the smoke lifted, the un- 
locking mechanism was operated. While 
fire fighters completed extinguishment of the 
padded cell, the bodies were removed. 


The requirements of the Building Exits 
Code (NFPA No. 101) should be followed 
in the provision of life safety in penal insti- 
tutions. The requirements of the Building 
Exits Code overlooked in this case were: 


Combustible material within a penal insti- 
tution must be limited in every conceivable 
way. Foam rubber, certain plastics, and 
other materials known for their rapid, toxic, 


or smoky burning characteristics should not 
be permitted in any areas. 


Cell release mechanism or auxiliary cell 
release operating stations should be located 
so as to afford quick emergency operation. 


Guards should be continuously on duty in 
each confinement area. 


Guards should be trained in unusual 


emergency procedure. 


Editor's note: This fire was originally re- 
ported in the November 1959 issue of NFPA 


Fire News. 


1959 Large Loss of Life Fires — 


Other Fatal Fires 


Three other large loss of life fires 
occurred during the calendar year 1959 
which were responsible for a total of 18 
deaths. One was an explosion that 
blew apart a compressor under test and 
killed six men. The second was a rup- 
ture of an aboveground gasoline tank 
during a fire that killed six men fight- 
ing the fire. The last was a fire in an 
iron mine that, when exposed by an 
underground shift of earth, was wet by 
water that had been trapped under- 
ground. The steam thus created rushed 
through the mine burning 6 men to 
death. 


Copyright 1959 by Charles W. Campbell from UPI 


Ingersoll Rand Co. 
Phillipsburg, N. J., Feb. 11, 2:28 P.M. 
6 Killed: All Adults 

A test was being run on a high-pressure, 
high-speed centrifugal compressor. The test 
had been proceeding normally on the usual 
test loop for about six hours when suddenly 
an explosion ripped apart the test apparatus 
and severely damaged the test building. 
Windows up to 500 feet away were smashed. 
Six of the ten employees working on the test 
were fatally injured, six other persons were 
hospitalized and twenty-four others received 
minor injuries. Several small fires resulted 
which were easily controlled by hand- 
operated extinguishers. 


The explosion was the result of ignition of 
a combustible hydrocarbon-air mixture 





Six firemen were killed fighting this Kansas City gasoline bulk plant fire. 


41 








42 


within the test loop. The source of ignition 
indicated by the report was a spark from 
accidental contact between the compressor’s 
moving parts or heat produced by the work 
done on the circulating air. Oil had been 
previously noticed at the low points of the 
closed loop test system. How the oil entered 
the test loop was not definitely indicated 
by the report. 


The explosion was thought to have origi- 
nated in the compressor under test and 
reached focal points in the low pressure (528 
psig) side of the test loop. The discharge 
temperature at the time of the explosion was 
400°F; and though the discharge pressure at 
the time of the explosion was not reported, 
it is known that the compressor was designed 
to operate at a 1,920 psig discharge pressure 
with a 916 psig inlet pressure. 


Pyramid Oil Company Bulk Plant 
Konsas City, Kans., Aug. 18, 8:20 A.M. 
6 Killed: All Adults 


The rupture of a horizontal gasoline tank 
during a fire in a bulk plant sent a seething 
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tidal wave of burning gasoline forward to 
engulf fire fighters, killing 5 and a civilian 
helping them and injuring 64 others 


A complete report of the incident is given 
in the November 1959 issue of the NFPA 
Firemen magazine, pages 8-10. (See also the 
frontispiece of the October 1959 QuarTERLY 
and the article on ‘Inadequate Vents on 
Flammable Liquid Tanks’’ published in the 
January 1960 Quarterty, pages 208-216. ) 


Sherwood Mine 
Mineral Hills, Mich., June 1, 9:00 A.M. 
6 Killed: All Adults 

The collapse of a supporting pillar under 
an abandoned stope (a very large vertical 
underground room) opened up an under- 
ground fire in carbonaceous slate. The shift- 
ing earth and sand evidently caused pocketed 
water to enter the fire area. Expanding 
steam roared through one of the mine tun- 
nels. Of the 30 miners underground at the 
time, four were burned to death by the steam, 
eight were injured with two dying subse- 
quently, and 18 were rescued uninjured. 
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Meetings of Board of Directors 


Montreal, P.Q., Canada, May 16, 1960 


Members Present 


T. Seddon Duke, Chairman 

Henry G. Thomas, President 

Loren S. Bush, Vice-President 
J. Sharp Queener, Vice-President 


Dale K. Auck Paul C. Lamb 
Warren J. Baker Elmer O. Mattocks 
W. H. Berry Carroll E. Shaw 
Frank J. Fee, Jr. E. C. Wood 

W. H. Forristall 


Percy Bugbee, General Manager 


1. The report of the Chairman of the 
Board to be presented at the opening 
general session of the annual meeting 
was approved. 

2. The report of the Treasurer, Hovey 
T. Freeman, to be presented at the first 
general session of the annual meeting, 
was approved. The Board recorded its 
special thanks to Treasurer Freeman for 
his long and devoted service to NFPA. 


3. The Board approved the appoint- 
ment of Mr. W. A. McAdams of the 
General Electric Company of New York 
as an alternate to Mr. H. H. Watson, 
General Electric Company, Bridgeport, 
on the Electrical Correlating Com- 
mittee. 

4. The Board approved plans for the 
Fall Conference scheduled for the Deshler 
Hilton Hotel in Columbus, Ohio, from 
November 14-16, 1960. There was dis- 
cussion of the proposal to consider a 
Fall Conference in London in 1961. No 
action was taken. 


5. The Board took notice of the fact 
that members Robert C. Byrus of the 
University of Maryland and A. Leslie 
Ham of the Canadian Underwriters 


Association were given Distinguished 
Service Awards by the Association. 


6. There was discussion with respect 


to the chairmanship of the Sponsors 
Committee. This matter was held open 
for further report by the General Man- 
ager at the next meeting of the Board. 


7. The General Manager reported in- 
formally on the progress in connection 
with raising funds for the proposed 
rural field engineering service. 

8. It was voted to hold the next 
meeting of the Board in Boston on 


June 27. 


Boston, Mass., June 27, 1960 


Members Present 


T. Seddon Duke, Chairman 
Loren S. Bush, President 
J. Sharp Queener, Vice President 
Warren J. Baker, Vice President 
John A. Neale, Past President 
Henry G. Thomas, Past President 
Hovey T. Freeman, Secretary-Treasurer 


W. H. Berry Jerome Lederer 

A. Sidney Briggs Elmer O. Mattocks 
J. R. DeHaven Carroll E. Shaw 
Frank J. Fee, Jr. George F. Wahl 
R. H. Ferguson W. M. Wetzel 

W. H. Forristall E. C. Wood 


Paul C. Lamb 


Merwin Brandon, Chairman, Electrical Section 


Percy Bugbee, General Manager; Robert S 
Moulton, Technical Secretary; Horatio Bond, 
Chief Engineer; George H. Tryon, Assistant 
Technical Secretary. 
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Business Transacted 


1. The following officers were elected 
in accordance with the recommenda- 
tion of the annual meeting: President — 
Loren §S. Bush; Vice-President — J. 
Sharp Queener; Vice-President — War- 
ren J. Baker; Secretary-Treasurer — 
Hovey T. Freeman; Chairman, Board of 


Directors — T. Seddon Duke. 


2. Messrs. J. R. DeHaven and Frank 
J. Fee, Jr. were elected to complete the 
Nominating Committee for 1961. 


3. Plans for the 1961 annual meeting 
in Detroit, Mich., May 15-19, were ap- 
proved. Future meeting dates and 
places were also approved as follows: 
1962 — Philadelphia, May 14-18; 1963 
— San Francisco, May 20-24; 1964 — 
Dallas, May 18-22. The General Man- 
ager was authorized to proceed tenta- 
tively with plans for a 1965 annual 
meeting in Boston. 


4. The Program Committee for the 
1961 annual meeting was appointed con- 
sisting of the President, Chairman of the 
Board of Directors, and the General 
Manager. 


5. Plans for the Fall Conference in 
Columbus, Ohio, November 14-16, were 
approved. Tentative plans for future 
fall meetings were reviewed. A sug- 
gestion from Vice President Baker that 
meetings should not be concentrated in 
the central part of the country was re- 
ferred to the General Manager for 
consideration. 


6. The report of the Treasurer, Hovey 
T. Freeman, was approved. This indi- 
cated a healthy financial condition. 


7. The budget for 1960-61 submitted 
by the Finance Committee consisting of 
Messrs. Freeman, Duke and Bush was 


approved. 


8. Mr. Bugbee reported on the Spon- 
sors Committee, indicating the valuable 
function performed by this committee 


with respect to securing contributions 
to the activities of the Association and 
the importance of securing a new Chair- 
man to serve for the year 1960-61. He 
asked for suggestions as to the selection 
of a Chairman. There was general dis- 
cussion and several members of the 
Board indicated willingness to assist. 


Reports on Special Projects 


9a. Mr. Brandon, Chairman of the 
Electrical Section, reported on the activ- 
ities of the Section and its promotion of 
the National Electrical Code, indicating 
that there is a widespread movement by 
electrical contractors and labor organ- 
izations to promote local ordinances 
specifying the use of metallic conduit 
under conditions where it is not required 
by the National Electrical Code. He 
indicated vigorous opposition to such 
restrictive legislation which unneces- 
sarily increases the cost to the public of 
electrical installations and cited activ- 
ities of the electrical field engineer in 
responding to requests for assistance in 
such situations. He stated that the 
services of the Electrical Field Engineer 
are very satisfactory. He also referred 
to the difficulties involved in securing 
compliance with National Electrical 
Code requirements on circuit breakers 
and said that Underwriters’ Laborato- 
ries’ position in the matter was to allow 
reasonable time for manufacturers to 
comply with the new Code requirements. 


b. Mr. Elmer Mattocks reported on 
the flammable liquids field service proj- 
ect indicating a high degree of satis- 
faction with the activities of the NFPA 
Flammable Liquids Engineer, citing his 
activities towards securing general ac- 
ceptance of NFPA standards in this 
field and opposing special requirements 
by states and cities which would place 
an undue burden on industry without 
securing commensurate safety. 
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c. Mr. Moulton reported on the 
activities of the Gases Field Engineer, 
reporting similar satisfaction with his 
activities and a similar direction in his 
field of operations. 


d. Mr. Warren Baker, Vice Presi- 
dent of the Society of Fire Protection 
Engineers, reported on the activities of 
the Society indicating continued growth 
and progress. 


e. Mr. Bugbee reported for the Fire 
Marshals Association of North America. 
He referred to the increasing coopera- 
tion between the state and municipal 
fire marshals and the NFPA and ex- 
pressed general satisfaction with the 
activities of this Section of the NFPA. 


10. A proposed change in the Consti- 
tution of the Society of Fire Protection 
Engineers recommended to the Board by 
two-thirds vote of the Society at its 
meeting in Montreal was approved. 


Technical Committee Activity 


11. Standard No. 305 on Gasoline 
Fueling Stations for Small Craft was re- 
scinded on recommendation of the Com- 
mittee on Flammable Liquids in view of 
the fact that the subject matter of this 
standard is largely covered in the NFPA 
Flammable Liquids Code, No. 30. 


12. A proposal for the appointment 
to the Committee on Flammable Liquid 
of members from the United Kingdom, 
West Germany and other countries, was 
discussed and approved in principle as 
consistent with NFPA general policies. 
The proposal by the Executive Com- 
mittee of the Committee on Flammable 
Liquids specified that these representa- 
tives be appointed as liaison representa- 
tives. Mr. Mattocks said that he felt 
that the voting responsibilities of such 
members should be specifically defined. 
Mr. Lamb, Chairman of the Flammable 
Liquids Committee, said that his com- 
mittee in making the proposal had as- 
sumed that such members would not 


vote. After further discussion, the mat- 
ter was referred to the Technical Ad- 
visory Committee for consideration of 
general policies involved which apply 
to all NFPA committees. 


13. Proposed revisions of the advi- 
sory pamphlet ‘‘Home Fire Alarm Sys- 
tems,” NFPA No. 74M, as submitted 
by the Committee on Signaling Systems 
and Thermostats pursuant to the action 
of the annual meeting, were discussed 
and approved. 


Technical Advisory Committee Report 


14. Chairman T. Seddon Duke of the 
Technical Advisory Committee, pre- 
sented recommendations on behalf of 
the committee on which action was 
taken as follows: 


a. It was voted to approve the sub- 
division of the Committee on Chemicals 
and Explosives into Sectional Com- 
mittees as follows, with an Executive 
Committee consisting of the general 
Chairman and the Chairmen of the 
Sectional Committees ex-officio. 


SECTIONAL COMMITTEE ON ExPLOsIves — 
To review and revise as necessary the Code 
for Explosives and Blasting Agents (No. 
495). To review and revise as necessary 
Standard for Cellulose Nitrate Motion Pic- 
ture Film (No. 40), Standard for Pyroxylin 
Plastic in Factories (No. 42), and Standard 
for Pyroxylin Plastic in Warehouses (No. 
43). To study special problems involving 
explosives, propellants and related materials. 


SecTIONAL COMMITTEE ON Hazarpous 
Cuemicat Reactions — To develop a manual 
on extra hazardous chemical reactions and to 
maintain this manual current by the prepara- 
tion of addenda or revisions. 


SecTIONAL COMMITTE® ON PROPERTIES OF 
Hazarpous Cuemicats— To revise the 
Table of Common Hazardous Chemicals 
(No. 49) and to maintain this Table current 
by the preparation of addenda or revisions. 
To develop recommended fire hazard ratings 
of chemicals. 


SEcTIONAL CoMMITTEE ON StoraAGeE, Han- 
DLING AND TRANSPORTATION OF HazarpDous 
Cuemicats — To develop and maintain cur- 
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rent a code for the safe storage, handling and 
transportation of hazardous chemicals by 
classes. To develop and maintain current 
similar codes for specific chemicals when 
these are warranted by virtue of widespread 
distribution or special hazards. 


SECTIONAL COMMITTEE ON EXTINGUISH- 
MENT OF CHeMicAL Fires — To develop and 
publish information on special techniques of 
fighting fires in individual chemicals or 
classes of chemicals. To develop and main- 
tain current a standard for special fire pro- 
tection measures in locations made extra 
hazardous by virtue of chemical storage. 


b. It was voted to approve the sub- 
division of the Committee on Dust Ex- 
plosion Hazards into Sectional Com- 
mittees as follows: 

SecTIONAL COMMITTEE ON Woop AND 


Soxtip Fue Dusts — Standards Nos. 60, 653, 
664. 


SecTIONAL COMMITTEE ON GRAIN AND 
Foop Procerssinc Dusts — Standards Nos. 
61A, 61B, 61C, 62, 64, 656, 657, 661. 


SEcTIONAL COMMITTEE ON Meta Dusts — 


Standards Nos. 65, 651, 652. 


SECTIONAL COMMITTEE ON MIscELLANEOUS 
Dusts — Standards Nos. 654, 655. 


The main committee will retain juris- 
diction over Standard No. 63, Preven- 
tion of Dust Explosions in Industrial 
Plants. There will be an Executive 
Committee consisting of the General 
Chairman and the Chairmen of the 
Sectional Committees, ex-officio. 


c. It was voted to approve the for- 
mation of a new Sectional Committee 
on Aircraft Fuel Servicing in the Avia- 
tion Committee, taking this subject 
away from the present Sectional Com- 
mittee on Aircraft Maintenance and 
Servicing. 

d. A new Committee on Heights 
and Areas was authorized, subject to 
authority to the Technical Advisory 
Committee to combine this subject with 
a proposed project on underground 
structures now under consideration, if 
considered advisable, subject to confir- 
mation by the Board at a later meeting. 


e. It was voted to submit the 1960 
Edition of the Building Exits Code 
(No. 101) to the American Standards 
Association for approval as an existing 
standard, with revisions to be handled 
under the proprietary sponsorship 
method. 


f. It was voted to concur in Under- 
writers’ Laboratories’ submittal of their 
Standard on Industrial Gas Heating 
Equipment to the American Standards 
Association for approval as an existing 
standard. 


g. It was voted to refer to the Com- 
mittee on Building Construction the 
subject of air supported structures, with 
particular reference to whether they 
should be classified as buildings or as 
tents. 


h. The following scope statement 
for the Committee on Hospitals was 
approved: ‘Deals with life safety in 
hospitals, including flammable anes- 
thetics, medical gases, emergency elec- 
trical systems, and related subjects. On 
subjects within the jurisdiction of other 
NFPA committees the concurrence of 
the appropriate other committee is 
required.”’ 


i. New and revised provisions of 
the Regulations on Committee Proce- 
dure (Year Book, 1959, page 11), de- 
signed to clarify voting procedures and 
to eliminate inactive committee mem- 
bers, to provide a consistent pattern for 
the organization of sectional commit- 
tees, and for the issuance of official 
interpretations were adopted as follows. 


Appointment of Committees. 


14. Committees shall be subject to an- 
nual reappointment and those who have 
consistently failed to return ballots or 
who have not attended meetings or 
otherwise exhibited interest in com- 
mittee activities may not be reap- 
pointed. 


(a) Unchanged. 
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Committee Organization. 


23. Subject to the approval of the 
Board of Directors in each case, com- 
mittees may create sectional committees 
to deal with specialized subdivision of 
their fields. Sectional committees shall 
be subject to the approval of the Board 
as regards scope statements, chairmen 
and personnel, the same as for regular 
committees. Sectional committees shall 
be distinguished from subcommittees in 
that they have continuing responsibility 
of a primary character, can be created or 
discharged only by action of the Board, 
and are identified by names in the Year 
Book and in publication of their reports. 
Their votes shall be recorded as specified 
in Section 52. 


(a) Sectional committees shall 
operate under the general direction of 
their parent committees and shall re- 
port to the Association through the 
parent committee, whose ballot shall 
also be reported. 


(b) The parent committee may in- 
clude the entire personnel of all sec- 
tional committees reporting to it, or 
may be a general or executive group. 
In any case, all sectional committee 
chairmen shall be ex-officio members 
of the parent committee. 


Reports — Precedures. 


52. Except by special permission of 
the Board of Directors or unanimous 
consent of the annual meeting, no tech- 
nical committee report proposing new 
standards or amendments to existing 
standards shall be presented to the 
Association in annual meeting which is 
not received by the General Manager 
before March 15 of that year complete 
with vote statement, in form for ad- 
vance publication. Such reports shall 
have been submitted to vote of the com- 
mittee and must have received the ap- 
proval of the majority of those voting. 
A statement in the following form shall 
accompany every committee report: 


This report has been submitted to 
ballot of the committee, which con- 





sists of voting members, of 
whom_____ have voted affirma- 
tively. Mr. f ee 
and Mr. have 


voted negatively. Mr. 
eee _has asked to be recorded as 
not voting. Mr. rs 
has not returned any ballot. 


Interpretations. 


57. Committees may establish formal 
interpretations procedures for the pur- 
pose of providing official exploration of 
the meaning or intent of specific provi- 
sions of standards, under the following 
conditions, but nothing in the following 
shall be construed to prevent any com- 
mittee chairman or member from com- 
menting informally on the meaning or 
intent of any provision of any standard, 
provided that the informal personal na- 
ture of the comment is clearly identified. 


(a) Requests for interpretations 
shall be submitted to the appropriate 
committee through the NFPA office. 
They shall provide five identical cop- 
ies (or more if so specified) including 
drawings, if any. Each shall be di- 
rected to a single subject with identi- 
fication of the particular paragraph or 
paragraphs in question, and, if an 
actual field situation is involved, shall 
identify all parties at interest. 


(b) Committee officers may re- 
phrase questions if desired or refuse to 
consider requests for interpretations 
which they find not in proper form. 


(c) Requests shall be submitted 
to an interpretations subcommittee, 
made up of five or more committee 
members or alternates, selected by the 
Chairman on the basis of their famili- 
arity with the subject in question. 
The personnel of interpretations sub- 
committees may be varied for different 
interpretations. 


(d) In any case where there is more 
than one negative vote on any pro- 
posed interpretation, the interpreta- 
tion shall be referred to the full com- 
mittee having primary jurisdiction. 
Where one committee reports through 
another committee only the initiating 
committee need be consulted, and the 
interpretation shall be issued on the 
basis of a majority vote. 


(e) Interpretations, when issued, 
shall be transmitted to the submitter 
and to the NFPA office for publication. 


(f) Interpretation procedures shall 
be established and conducted under 
the direction of the committee and 
shall be reported to the NFPA annual 
meeting when established. 


(g) Committees shall consider in- 
terpretations in connection with the 
next revision of the standard in ques- 
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tion with a view to determining 
whether any change may be desirable 
in the interest of clarity. 


(h) No committee shall be under 
any obligation to process — for 
interpretations at any specified time, 
nor to issue interpretations except at 
its own convenience. 

15. It was voted to thank the various 
individuals who have volunteered to 
serve on the Committee on Electronic 
Computer Systems for their offers of 
service, and to inform them that the 
committee is already sufficiently large 
for efficient operation so that additional 
appointments are not appropriate at 
this time. 


Committee Appointments 


16. Various appointments to techni- 
cal committees recommended by the 
Committee on Technical Committee 
Procedure and other appointments to 
nontechnical committees were con- 
firmed. The Technical Advisory Com- 
mittee was granted authority to act on 
other committee appointments prior to 
publication of the 1960 Year Book 
which will list all committee members 
subject to confirmation by the Board at 
its next meeting. All other committee 
members were reappointed for the year 
1960-61 with the exception of those 
who have died, resigned, or have been 
dropped because of their apparent lack 
of interest in committee activities. (The 
1960 Year Book will include a complete 
list of committee personnel.) 


Other Business 


17. The Technical Advisory Com- 
mittee for 1960-61 was appointed as 
follows: T. Seddon Duke, Chairman, 


per 1,000 ratio are 1.6. 
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Tucson, Arizona — 1959 Fire Experience 
In the April 1960 Quarterty, page 433, the building fires per 1,000 
pulation in Tucson, Arizona, during 1959 were reported as 6.7. In 

etermining this figure, the 1950 U. S. census population estimate of 

45,000 was used. Chief J. H. Freeman has advised us that the 1959 

Tucson population was 182,000. Using this estimate, the building fires 





Warren J. Baker, A. L. Brown, Everett 
W. Fowler, Paul C. Lamb. 


18. Mr. Moulton reported on the 
technical standards of the Association 
and presented some 35 new standards 
which had been printed as a result of 
the Annual Meeting in Montreal. The 
Board expressed approval of the expedi- 
tious handling of this matter. 


19. Mr. Moulton reported on the 
Building Research Advisory Board ac- 
tivity on fire safety in schools, indicat- 
ing a sense of frustration at the lack of 
constructive accomplishment. This was 
discussed by Mr. Baker, Mr. Bond, Mr. 
Bugbee and others. 


20. Mr. Bugbee reported on NFPA 
activities with respect to dwelling fires, 
displayed a large assortment of NFPA 
literature on this subject, and referred 
to the fine work of the fire chiefs in 
promoting the inspection of dwellings 
in the interest of fire safety. Mr. 
Thomas discussed the campaign of the 
International Association of Fire Chiefs 
and reported on Governors’ Conferences 
on fire safety which have now been held 
in the great majority of the states with 
a very beneficial effect. 


21. It was voted to hold the next 
meeting of the Board at the Union 
League Club in New York on Thursday, 
January 19. 


22. A communication was received 
from a fire chief in Chile who appealed 
for help in a situation following the 
earthquakes in his country. This was 
discussed with expressions of sympathy 
for the chief and approval of the publi- 
cation of his letter in Fire News. 
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Good Business — This 


There is a growing realization among 
industrial operations of all types and 
sizes that a comprehensive program of 
fire prevention and protection is good 
business. 


Today's inflated replacement costs 
place a premium on safeguarding exist- 
ing plant and equipment. Today's 
highly competitive economy makes any 
extensive production interruption a pos- 
sibly crippling event in the life of a 
business, with its accompanying losses 
of customers and employees. 

Perhaps there is increasing awareness 
that, as evidenced by the National Fire 
Protection Association's annual study 
of large loss fires, relatively simple pro- 
tective measures may be the means of 
keeping a minor fire from growing into 
a major disaster. 


Reports of current developments in 
industrial fire protection and prevention 
reach NFPA each year as entries in the 
annual Fire Prevention Contest. They 
come from all over the United States 
and Canada, from large and smail com- 
panies, from operations which range 
from auto and missile manufacturing to 
transportation and warehousing. 


Among the top industrial entries in 
the 1959 Contest was one from Ivory- 
dale, a major production facility of the 
Procter and Gamble Company in Cin- 
cinnati and St. Bernard, Ohio. 

This picture story is an excellent ex- 
ample of a progressive industrial fire 
safety program. The photographs, origi- 
nally appearing in its 1959 contest entry, 
have been reproduced with the permis- 
sion of the Company. 





The Ivorydale plant of the Procter and Gamble Company consists of 163 acres of ground 
on which there are 134 buildings. 





This pumper carries 450 gals. of water and two 225-ft. hose reels, 350 Ibs. of high pressure 
CO» with 250 ft. of hose, a motor generator set, two flood lights, assorted power tools, short 
ladders, and first aid fire extinguishers. 


This trailer, which 
carries two 300-Ib. dry 
chemical fire extin- 
guishers, a complete 
recharge for each, and 
a large asbestos blan- 
ket, can be towed by 
any one of five fire 
emergency trucks. 


One of the four 1'2- 
ton foam trailers 
placed at strategic lo- 
cations throughout the 
plant adjacent to flam- 
mable liquid and sol- 
vent hazards. 





This electric fire pump, which starts auto- 
matically whenever the pressure in the fire 
mains falls to 50 psi, has a capacity of 1,500 
gpm at 100 psi and is located in the plant 
reservoir which has a 1,500,000 gal. capacity. 


This water tower has a capacity of 300,000 
gals. at overflow. A pressure of 61 psi is 
maintained on the plant’s underground mains. 


This new gasoline driven fire pump has a 
capacity of 1,500 gpm at 100 psi and operates 
automatically. 


<q One of two 1,000 gpm, manually operated, 
steam-driven fire pumps. Tests run each 
week develop full pressure in the underground 
fire mains and slippage tests are run yearly. 
Slippage over 15% requires repairs. 
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The 721 fire doors in lvorydale are inspected 
twice each week for condition, proper opera- 
tion, and obstructions. Once each year the 
fusible link of each door is disconnected to 
determine if the door will close tightly. 


There are 125 
sprinkler systems in 
the Ivorydale plant 
which undergo a 
rigid systemotic in- 
spection. By following 
such a maintenance 
program, the plant is 
assured of maximum 
sprinkler efficiency. 


At the fifth anniversary of purchase and 
each five years thereafter, each soda acid, 
cartridge type, foam, and pressurized extin- 
guisher is tested hydrostatically. Safe practices 
are important in conducting these tests. 
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A training drill for 
the plant firemen us- 
ing chemical foam to 
extinguish a flam- 
mable liquids spill 
fire. 





The men of the 
plant’s Central Fire 
Department partici- 
pate in 4 hours of 
intensive drill each 
month. Shown here 
is the extinguish- 
ment of a combina- 
tion tank and flam- 
mable liquid spill 
fire using both high 
and low pressure 
water fog. 





Gaining confi- 
dence in and learn- 
ing techniques on 
the use of dry chemi- 
cal for extinguishing 
a flammable liquids 
fire in an open-top 
tank. 











The proper inspec- 
tion for and the is- 
suing and approval 
of welding permits is 
a vital part of the fire 
prevention program 
at Ivorydale. Here 
the Fire Chief tests 
the atmosphere in- 
side a tank, located 
in a hazard area, for 
ex plosibility. 





The larger part of 
the Ivorydale Plant 
is located in the city 
of St. Bernard, Ohio. 
Here Chief Fisher 
and the day firemen 
examine an altera- 
tion in the process- 
ing equipment at the 
Fatty Alcohol Plant 
No. 2 under the 
guidance of the 
Ivorydale Fire Chief. 















An employee of 
the Prepared Mix De- 
partment extinguish- 
ing an excelsior fire 
under the supervi- 
sion of the Fire 
Marshal using a 
soda-acid extin- 
guisher. 
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In the training of fire brigades, supervisory personnel, contractors, and hourly employees, 
much use is made of visual aids. These aids cover the entire range of the fire protection equip- 
ment in the plant and the nature of the fire hazards encountered. 





Early in Fire Prevention Week, Johnny Mims put on a Sparky hat and sweater to make a 
“formal” inspection of the lvorydale Fire Department equipment and crew. 











An employee re- 
ceives her award for 
her prize winning 
slogan: ‘Fires need 
four things to ignite: 
Air, fuel, spark, and 
no foresight." 


In an evacuation 
drill, the employees 
from the upper floors 
of the Crisco build- 
ing leave the build- 
ing by the fire escape 
at the rear. 
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Fiberboord Fire in Modern School 


By Lawrence R. Woltz 


Fire Marshal, Prince George’s County, Maryland 


At 10:50 P.M., March 23, 1960, the 
fire sirens of the West Lanham Hills 
Fire Department sounded the beginning 
of another chapter on the burning char- 
acteristics of combustible fiberboard 
acoustical tile. The fire to which this 
Maryland Department was responding 
involved a modern noncombustible ele- 
mentary school building that was 
furnished with typical modern school 
furniture and finished mostly with non- 
combustible interior finish. The prin- 
cipal exception to noncombustible inte- 
rior finish was the ceiling of combustible 
fiberboard acoustical tile mounted on 
wood furring strips in the classrooms 
and corridors. Other exceptions were 
the wooden doors and wood trim on 
doorways, windows, and walls. 


In this fire, as in previous fires involv- 
ing combustible fiberboard acoustical 
tile, there were other factors (such as 
lack of cut-offs) that contributed to the 
extent of fire spread. But, also, like 
these other fires, it was the combustible 
fiberboard that provided the surface for 
rapid flame spread. 


The School Building 


The West Lanham Hills Elementary 
School was an 18,500 sq. ft. 1-story, 
“L’’-shaped building containing 8 class- 
rooms in one wing (see Figure 1), and, 
in the other, a library, auditorium, 
clinic, kitchen, boiler room, cafeteria, 
teachers’ room, principal’s suite, and 


The understanding help of Ronald S. Senseman, 
architect for the original and rebuilt school build- 
ing, is greatly appreciated. 
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sundry storage areas. The building was 
placed in service in 1953. 


The classroom wing consisted of four 
classrooms on each side of a central 8 4- 
foot-wide corridor. Each classroom 
was provided with a direct exit door 
to the outside of the building. These 
exit doors were equipped with panic 
hardware and were in addition to the 
classroom doors leading to the corridor. 
Between each classroom and the corri- 
dor was a 6 %-foot-wide classroom util- 
ity area. This utility area contained a 
toilet, wash basin, coat room, storage 
closet and display case. 


Over each classroom was a metal roof 
deck supported on light open-web steel- 
bar joists on light steel trusses, beams, 
and columns. Wood furring strips were 
wired to the bottom of the classroom 
joists, and combustible acoustical tile 
was fastened to these (see Figure 2). 


The classroom ceiling sloped down 
from the high point over the utility- 
area partition to the low point at the 
outside wall. The flat roof over the 
corridor and utility area was also a metal 
deck but was located 6 feet below the 
utility-area edge of the classroom roof. 
A 4-foot portion of the classroom wall 
that extended above this flat roof was 
constructed of glass blocks thus creating 
a continuous skylight into each room. 
The short exterior wall above the glass 
blocks was metal-covered plywood 
paneling. 

The classroom wall below the glass 
block skylight was finished with 
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Figure 2. Section Diagram of Classroom Wing. 


cement-asbestos board panels down to 
the utility-area partitions (see Figure 
2). Here wood furring strips were 
wired to light metal bars to form a base 
for the ceiling of combustible acoustical 
tile over the corridor-utility area. The 
partitions in the utility area and those 
separating it from the corridor were 4- 
inch concrete block and they extended 
up to the corridor-utility area ceiling, 
but did not extend above it. Partitions 
between the classrooms, also of 4-inch 
concrete block, extended up to the 
bottom of the roof trusses but did not 
extend above them. 


Ceiling Concealed Spaces 


This construction created three con- 
cealed ceiling spaces. Two ran the 
length of the wing over the classrooms, 
one space above the four classrooms on 
each side of the corridor. The other 
concealed space ran the length of the 
wing above the corridor-utility area. 
Though these hidden spaces were not 
physically interconnected, they were 
separated, from a fire standpoint, only 
by combustible fiberboard acoustical 
tile ceilings. 

Doors to classrooms from the corridor 
were equipped with wired glass lights, 
but these doors were located next to dis- 
play cases which had plain glass fronts 
and backs which negated whatever fire 
resistance the doors possessed. 


The metal roof deck covering was a 
mopped coating of asphalt with a 1-inch 
layer of insulation board set into the 
asphalt and a built-up roof forming the 
weather surface over the top of the 
insulation board. 


The Building Exits Code 


The West Lanham Hills Elementary 
School building would fall into the 
“Group A’’ classification (one-story 
building) of Section 22 (Educational 
Occupancies) of the 1960 edition of the 
Building Exits Code, NFPA No. 101. 
With a ‘‘Group A”’ building the follow- 
ing recommendations pertinent to this 


fire apply: 
Interior Finish 


Paragraph 2216: Interior finish in interior 
corridors shall be Class A or Class B and may be 
Class C elsewhere.* . . . 


Paragraph 4441: Interior finish not in-excess 
of 10 per cent of the aggregate wall and ceiling 
areas of any room or space may be Class C mate- 
rials in occupancies where interior finish of 
lower flamespread rating is required. 


Wall Openings 
Paragraph 2217: Walls separating rooms from 
other rooms or enclosed corridors shall have 


*Interior finish is judged by its flamespread 
rating as obtained by “‘Method of Test of Surface 
Burning Characteristics of Building Materials’’ 
(tunnel test), NFPA No. 255, in which asbestos- 
cement board rates 0 on the scale and red oak 
lumber rates 100. Class A is a flamespread be- 
tween 0-25, Class B (25-75), Class C (75-200). 
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no openings except doors and any glass between 
rooms and corridors shall be fixed wired glass. 


Concealed Spaces 


Paragraph 4371: In new construction of com- 
bustible materials, all hollow spaces in walls, 
floors, or ceilings through which fire might 
spread shall be effectively fire stopped. . . . 


Paragraph 4372: Unoccupied attic spaces 
under roofs of combustible construction and 
above combustible ceilings of occupied spaces 
shall be subdivided by partitions to form sub- 
division not to exceed 3,000 sq. ft. area in each, 
unless the attic is sprinklered . . . or the ceiling 
construction beneath the attic has at least a one- 
hour fire resistance... . 


The Fire 


Sometime after the school had closed 
for the day at 5:00 P.M. Wednesday, 
March 23, 1960, a person or persons un- 
known forcibly entered Classroom 1 of 
the building. It appears that he (they) 
shoved the wood-topped metal desks 
together and piled on this now-large 
wooden surface various combustible 
materials at hand, such as_ books, 





Prince George’s County Fire Marshal’s Office 


The rubble found in Classroom 1, where the 
fire was started. The classroom had conven- 
tional school desks and chairs with wooden 
tops and chair sets. The person(s) starting the 
fire also gathered combustibles (books, papers, 
etc.) to create fuel for the incendiary act. 





papers, and manuals. 


He (they) set 
fire to this pile of combustibles and 
departed. 


There was no automatic sprinkler 
system to detect and extinguish the fire 
nor any automatic fire detecting system 
to give warning. Thus the fire burned 
unnoticed for an estimated half hour. 
Flames ignited the combustible fiber- 
board acoustical tile ceiling and burned 
across its surface. The fire burned into 
the concealed space above the tile and 
raced down the space over Classrooms 
3, 5, and 7. 


The fire entered the concealed space 
over the corridor probably by burning 
up through the combustible acoustical 
tile ceiling of the utility area. Once in- 
side this space flames raced above the 
corridor ceiling the length of the cor- 
ridor and into the high main lobby area 
at the end of the corridor in the other 
wing (see Figure 1). Fire broke into 
the classrooms on the other side of the 
corridor, burned up into the concealed 
ceiling space over these even-numbered 
classrooms and raced the length of this 
side of the wing. 


Chance discovery by a_ neighbor 
brought fire fighters following the tele- 
phoned alarm at 10:50 P.M. Firemen 
found flames leaping from the windows 
and from the paneled wall area above 
the glass block skylights of Classrooms 
1 and 3, and flames were visible in 
Classroom 2 and in the main lobby. 


Attack on the fire was made from the 
exterior of Classroom 3, Classroom 2, 
and the main lobby. Ten 1 14-inch lines 
and four 21-inch lines were used. 
These lines were advanced into the 
building as quickly as the rooms were 
cooled sufficiently to permit entrance. 
Self-contained breathing apparatus was 
required for about one hour before 
smoke could be removed. 
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The Damage 


Heat had warped the metal roof deck 
and the light steel construction so badly 
that the classroom wing has been razed 
and is being rebuilt. The expanding 
steel caused cracking of the concrete 
block partitions in places, and the wir- 
ing and plumbing in the wing were 
ruined. The damage to the $241,000 
structure will exceed $179,000. 


The loss of this building to the school 
system meant that the eight classes of 
280 children had to be hauled by bus to 
other locations. This transportation 
was expensive and inconvenient as it 
required two additional buses to those 
already in use. 


Fortunately two school libraries, a 
school music room, and a classroom 


scheduled for use as an office were avail- 
able to complete the children’s school 
year. The three schools with this space 
available ranged 114 miles to 2% miles 
from the original school site, requiring 
some children to be transported past 
closer schools to their temporary class- 
rooms. 


Conclusions 


It is true that this building was basi- 
cally noncombustible in its construction, 
but there was a 7-ton combustible ceil- 
ing (4% tons of combustible acoustical 
tile supported by 214 tons of furring 
strips) in the classroom wing alone. 
Also in the classrooms there were wood 
trim, wooden doors, and other com- 
bustible interior finish totaling over 214 
tons, and there were desks, tables, 





Prince George’s County Fire Marshal’s Office 


The metal roof deck, unprotected columns, trusses, and joists shown exposed after 
flames devoured the combustible fiberboard acoustical tile ceiling. 











Prince George’s County Fire Marshal’ s Office 


Post-fire view of the corridor in the class- 
room wing taken opposite Classroom 1. Here 
again the fiberboard ceiling and furring strips 
to which the tiles were attached have been 
consumed. 


chairs, books, and other combustible 
contents totaling close to 2% tons. 
Thus the noncombustible classroom 
wing of the school held over 11 % tons 
(23,000 pounds) of combustible material 
available to burn. The asphalt coating 
on the roof of the classroom wing 
weighed an estimated 2,250 pounds. 


Because of the ease of flamespread 
across the surfaces of the combustible 
acoustical tile and because of the non- 
firestopped concealed ceiling spaces, the 
fire spread on the tile to each corner of 
the classroom wing of the building. 
This rapid flamespread ignited much of 
the wood framing, trim, and contents. 

It is true that the gases from the va- 


porizing asphalt of the mopped coat- 
ing over the metal deck, which were 
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J. A. Wilson, Factory Mutual Engineer; NFPA 





forced into the building, added fuel F 
and heat. The burning of these gases 
was a factor in the extent of building 


damage, but not a factor in the initial © 


flamespread .* 


It is also true that the combustibles 
piled in Classroom 1, the wood fur- | 
ring strips, the desk tops, and the trim 
in the rest of the wing helped the fire doa 
little more in a little less time, but this 
did not alter the total outcome of the fire. 
The fact remains that the West Lanham 
Hills Elementary School was so badly 
damaged by flamespread over combus- | 
tible fiberboard acoustical tile that the | 
school had to be abandoned for the 7 
remainder of the school year. 


The Reconstruction 


The building is now being recon- § 
structed. Metal lath and plaster tops 7 
of the classroom-to-classroom and the F 
classroom-to-corridor partitions are be- f 
ing run up to the underside of the roof. 7 


Noncombustible acoustical tile on metal © 


strips is being utilized for the ceiling 7 
finish of classrooms, corridors, and the 
utility area. Classroom doors are being © 
replaced with wired glass panel doors 7 
similar to the ones in the original build- 7 
ing. The classroom side of each dis- 7 
play case is being backed with a 4-inch 
masonry wall. Thus each classroom ff 
will become a separate fire area, and the & 
combustibles available to burn will be © 
greatly reduced. The West Lanham § 
Hills Elementary School is being rebuilt 9) 
in 112 days as a more life-safe, property- [7 
safe building. 


*See ‘Insulated Metal Roof Deck Fire Tests’’ by ; 





QuarTer-y, Oct. 1955, page 92 (Test 5). 
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Handling Cryogenic Fluids 


By R. M. Neary 


Linde Company, Division of Union Carbide Corp. 


Cryogenics can be defined as the sci- 
ence and technology of producing and 
using ultralow temperatures, usually 
from minus 148° F to almost absolute 
zero (- 459° F). Increased use of cryo- 
genic fluids, such as liquid oxygen and 
liquid hydrogen in the rocket and mis- 
sile industry coupled with the publicity 
which attends that industry, has 
brought them to the attention of the 
general public. 


Sketch of History 


The handling of cryogenic fluids in 
large volumes, however, is not new. 
Liquid oxygen has been shipped com- 
mercially for a quarter of a century and 
is by far the largest volume cryogenic 
fluid handled. Liquid nitrogen and 
argon have been transported in tank 
trucks for several years, liquid helium 
more recently. Liquid methane has been 
transported by ship from the United 
States to England. Liquid hydrogen 
has been shipped by tank truck for a 
few years. Larger volumes will be 
handled in the future because of its in- 
creased use as a rocket propellant. 


Character of Cryogenic Fluids 


These gases, which are the common 
cryogenic fluids, cannot be liquefied at 
atmospheric temperature regardless of 
the pressure. They must be refrigerated 
to a very low temperature to liquefy 
them. Cooling or refrigerating a liquid 
reduces its vapor pressure and reduces 
the pressure in the container. In han- 





Based on an address by the author presented at 
the 64th NFPA Annual Meeting held May 16 20, 
1960, Montreal, Quebec, Canada. 


. 


dling cryogenic fluids it is common 
practice to maintain the liquid a few 
degrees above its boiling point at one 
atmosphere so the pressure in the con- 
tainer is usually less than 100 pounds 
per square inch. 


Self-refrigeration Basic Principle 


Low temperature is maintained by 
self-refrigeration; heat transmitted into 
the liquid vaporizes a small part of it 
while the residual liquid remains at es- 
sentially constant temperature. Whena 
refrigerated liquid product is placed in 
a well insulated tank, heat from the 
atmosphere, which is several hundred 
degrees warmer than the product, leaks 
through the insulation causing some 
liquid to vaporize and the pressure in 
the container to rise very slowly. When 
the pressure in the container reaches the 
setting of the pressure control device, 
vapor is released which maintains the 
liquid at a constant low temperature. 


This may be illustrated by a house- 
hold pressure cooker placed over a low 
flame. The low heat into the water 
vaporizes some of it and the pressure 
gradually builds up to the setting of the 
spring loaded relief device. At this 
point steam is released to the room and 
the temperature within the container 
remains constant, at say 240° F. 


Recondensing of Vapor 


The same process is used to self-refrig- 
erate cryogenic fluids except it functions 
at 500° F to 600° F lower temperature. 
With some large refrigerated liquefied 


petroleum gas and ammonia tanks, the 
released vapor is recondensed, sub- 








64 QuaRTERLY OF THE NFPA — Jury 1960 


cooled, and fed back into the tank to 
supply refrigeration. This is mentioned 
only to distinguish this type of external 
refrigeration from the self-refrigeration 
used with cryogenic fluids. 


Construction of Containers 

Storage and transportation containers 
for cryogenic liquids are well insulated 
jacketed vessels resembling oversize 
thermos jugs. The liquid container or 
pressure vessel is fabricated of materials 
suitable for the low temperatures in- 
volved (i.e. stainless steel, aluminum, 
copper alloys, etc.). Carbon steel is 
brittle at these low temperatures. Pip- 
ing, supports, and other appurtenances 
connected to the liquid container are 
likewise of materials suitable for the 
low temperatures encountered. The 
liquid container is supported within an 
outer jacket, usually of carbon steel, by 
rods or tubes having low heat conduc- 
tivity properties to prevent heat trans- 
fer from the atmosphere to the liquid. 


Insulation of Containers 


The space between the outer jacket 
and the liquid tank contains noncom- 
bustible insulation and in most instances 
a very high vacuum (1/100,000 of at- 
mospheric pressure) is maintained. Re- 
cent improvements in vacuum pumps 
and insulating materials have made it 
possible to produce better vacuums and 
thinner insulations with excellent in- 
sulating properties. As a result, even 
liquid helium, the coldest known liquid, 
boiling at 4° C above absolute zero, can 
be stored in a cryogenic tank of this 
type. 

The perlite powder or glass wool- 
aluminum laminate insulations used on 
cryogenic tanks are far superior to the 
insulations, such as cork, used on lagged 
tanks. The thermal conductivity of a 
typical powder-vacuum insulation (6 
inches thick) is about 0.002 British 
thermal units per hour per square foot 















per degree Fahrenheit (Btu/hr/sq ft/°F), 
whereas heat transfer through 4 inches 
of cork is about 0.075 Btu/hr/sq ft/°F. 
Thus typical powder-vacuum insulation 
is approximately 35-40 times more effec- 
tive than four inches of cork, and there 
are better insulations than powder- 
vacuum. 


Overpressure Safety Devices 


The liquid container is usually pro- 
tected from overpressure by two safety 
devices connected to the vapor phase; a 
relief valve set at or below the design 
pressure of the container and a frangible 
disc set to function at a somewhat 
higher pressure. Although very un- 
likely, should the vessel be exposed to 
severe fire or the relief valve stick, the 
frangible disc would function and blow 
the tank down to atmospheric pressure. 
In sizing the relief devices to prevent © 
overpressure in a vessel subjected to 
fire, it is assumed that the vacuum is 
lost and that the insulation space is ~ 
filled with the contents of the container | 
(gaseous phase) at one atmosphere. § 
The insulation space is protected from 
overpressure by a safety device in the 
casing usually set to function at a few 
pounds positive pressure. 











Containers are filled to a certain point 
by weight or by testing for liquid level 
with a valve installed at the desired 
filling level so the container will not go 
liquid full before the pressure reaches 
the setting of the relief valve. Thus, the 
safety devices vent only gaseous prod- 
uct, not liquid. 












Typical Container Design 





The Linde LC-3 container shown in 
Figure 1 for liquid oxygen, nitrogen, or 
argon is a good illustration of many of 
the above points. It is built to Inter- 
state Commerce Commission Specifica- 
tion 4L, having a stainless steel liquid 
container and carbon steel jacket. The 
liquid container is supported by a 
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This Linde LC-3 container for liquid oxygen, nitrogen or argon is built to 


Interstate Commerce Commission Specification 4-L and normally operates at 75 pounds per 


square inch. 


special alloy steel tube having low heat- 
leak properties. 


The vessel normally operates at 75 
pounds per square inch (psi), is pro- 
tected by a 235 psi safety valve and a 
360 psi frangible disc. 


One cubic foot of liquid oxygen at at- 
mospheric pressure when evaporated 
and warmed to atmospheric temperature 
will produce about 862 cubic feet of 
gaseous oxygen. This vessel carries the 
gaseous equivalent of 12 high pressure 
cylinders while occupying about 4 of 
the floor area and weighing 14 as much 
(a weight saving of over 14 ton). It is 
about the same size and weight as a 55- 
gallon drum and can be moved with the 
same ease. 


The vessel will stand several days 
with no withdrawal and no release of 
gas because of the unusually good insu- 
lation, the conductivity of which is 


about 5 X 10-4 Btu/hr/sq ft/°F. This 





It is protected by a safety valve and a frangible disc. 


is about 14 the value for powder-vacuum 
insulation mentioned previously or 
about 150 times better than 4 inches of 
cork, and this special glass _fiber- 
aluminum laminate insulation is less 
than 3 inches thick! 


Only gaseous product can be with- 
drawn from this container for it has its 
own built-in vaporizing coil. (On 
larger tanks the vaporizer is usually ex- 
ternal, beiag located adjacent to the 
tank.) If the cylinder is above the 
normal operating pressure of 75 psi, 
withdrawal from the cylinder is in the 
gaseous phase through the open back- 
pressure valve which reduces the pres- 
sure in the container. At 75 psi, the 
back-pressure valve closes and the with- 
drawal will be in the liquid phase to 
the vaporizer coil. During periods of 
no withdrawal, the pressure slowly 
rises above 75 psi. It takes 4 to 5 days 
for the pressure to reach the setting of 
the 235 psi relief valve. At this point, 























Figure 2. 
termine the behavior of the LC-3 cylinder under 
fire conditions. 


Set-up for the bonfire test to de- 


the cylinder would vent only 2 to 3 
cubic feet per hour. 


This container has been subjected to 
several tests to assure safety under all 
conditions of operation. One of these 
was a bonfire test involving a wood 
fire. Figures 2 and 3 show the container 
before and after the test. The casing 
temperature reached 1800°F but the 
pressure never exceeded 235 psi and the 
vessel still contained over 50 per cent of 
the product when the fire was over. 


Over 8,000 of these containers are in 
service. A few have been subjected to 
severe fires and the reports indicate that 
low-pressure, well-insulated containers 
represent less hazard when involved in 
a fire than conventional high pressure 
cylinders which have long been recog- 
nized as relatively safe containers. 
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Condition of the container after 
The casing reached 1800°F, 


Figure 3. 
the bonfire test. 
but the pressure never exceeded 235 psi. 


Transportation of Cryogenic Liquids 


Linde started tank truck shipments of 
liquid oxygen in 1932 (see Figure 4). 
Last year approximately 400 trucks 
with individual capacities ranging from 
5 to 20 tons traveled more than 12 mil- 
lion miles. Total truck mileage since 
1932 is estimated at 175 million miles. 
Our tank car shipments of liquid oxygen 
originated in 1939. Last year approxi- 
mately 500 tank cars operated in excess 
of 10 million miles with each car carry- 
ing approximately 40 tons of liquid 
oxygen. Over the past several years we 
have shipped substantial quantities of 
liquid nitrogen and liquid argon. For 
the past three years we have been ship- 
ping liquid hydrogen and liquid helium 
in LC-3 type containers. 

An excellent safety record has been 
compiled over the years with the trans- 
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Figure 4. Tank truck shipments of liquid 
exygen started in 1932. Last year Linde alone 
operated 400 trucks more than 12 million 
miles, 


portation of liquid oxygen and other 
cryogenic liquids. Our liquid oxygen 
tank trucks have been involved in the 
normal expectancy of highway acci- 
dents, including tire fires. Our tank 
cars have been involved in normal ex- 
pectancy of derailments and other rail- 
road accidents. Some of them have 
been badly damaged, but in no case has 


the cryogenic liquid significantly con- 
tributed tothe magnitude of the damage. 


To the best of our knowledge, all 
private producers of cryogenic liquids 
own and operate their own trucks. The 
drivers are well trained and experienced 
in the operation of the trucks and the 
properties of the materials being han- 
dled. The Compressed Gas Association, 
whose membership includes most pri- 
vate cryogenic liquid producers, has a 
Committee on Cryogenics that is pre- 
paring suggested specifications for tank 
trucks for those cryogenic gases that are 
regulated by the ICC. 


Cryogenic liquids are pumped and 
handled in much the same manner as 
water except that the pumps and con- 
tainers are well insulated (see Figure 5). 
These liquids are normally transferred 
from the transport equipment to the 
storage tank by connecting a single pipe 





= ~~ 7 Sect 


Figure 5. Cryogenic liquids are pumped from transport equipment to storage tanks 
much the same as water except that the pumps and containers are well insulated. 
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or hose to the liquid phase of the trans- 
port container. Pumps are used to trans- 
fer the liquid if the pressure in the re- 
ceiving container is much above atmos- 
pheric pressure. If the storage tank 
operates at essentially atmospheric pres- 
sure, the transfer of liquid is often made 
by building a small amount of pressure 
in the transport vessel. 


Customer Storage 


Customer storage tanks range in 
capacity from 25,000 cubic feet (220 
gallons) to 10 million cubic feet 
(86,700 gallons). (The capacity of a 
tank is usually expressed as equivalent 
cubic feet of gaseous product at 70°F 
and one atmosphere. ) 


A typical liquid oxygen installation 
at a hospital is shown in Figure 6 and 
would include a 90,000 cubic foot (800 
gallon) storage tank operating at ap- 
proximately 80 psi. A bank of high 
pressure cylinders containing approxi- 
mately one day’s supply of oxygen is 
held in reserve to supply the pipeline in 
the event of any malfunction of the 
liquid supply unit. This is a require- 
ment of the NFPA Standard on Non- 
flammable Medical Gas Systems (No. 
565). 





Figure 6. Typical liquid oxygen installation 


for a hospital. This tank holds 90,000 cubic 
feet of the gaseous product at 70°F, and one 
atmosphere. 


Liquid oxygen storage tanks at indus- 
trial sites are similar to hospital units 
except that a reserve supply of high 
pressure gas is not provided. Also the 
size of the units usually exceeds the 
capacity of a hospital unit. In most 
cases, there is no loss of product or 
venting from the container. Venting 
might occur when the unit is shut 
down for an extended period of time, 
such as a vacation in an industrial 
plant or when the product is used as a 
liquid, as in the missile industry. 


Storage tanks at our mass production 
plants have capacities up to 75 million 
cubic feet. These tanks normally oper- 
ate at 2 to 5 psi. 


Location of Storage Tanks 


In determining site locations for 
cryogenic tanks, it is advisable to con- 
sider the properties of the materials as 
well as the construction of the tanks. 
Liquid oxygen, nitrogen, and argon, 
which are the large volume cryogenic 
liquids handled today, are all nonflam- 
mable, nontoxic and odorless. How- 
ever, oxygen supports combustion. Ig- 
nition of combustible materials may 
occur more readily in an oxygen en- 
riched atmosphere than in air, and 
combustion proceeds at a faster rate 
although no more total heat is released. 
The boiling points of cryogenic liquids 
are so low that they evaporate gaitkly 
when released to the atmosphere, like 
water ona hot stove. Thus the primary 
considerations in locating cryogenic 
storage tanks are to place them away 
from potential fire exposure and provide 
adequate ventilation. 


The NFPA Standard on Bulk Oxygen 
Systems at Consumer Sites (No. 566) 
covers the locations of liquid oxygen 
tanks. It also may be used with discre- 
tion as a guide for liquid nitrogen and 
argon tanks. This pamphlet states 
‘these standards therefore, provide pri- 
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marily for protection of the bulk oxygen 
system from involvement by fire from 
sources apart from the system itself.’’ 
It further recommends that oxygen sys- 
tems near aboveground flammable or 
combustible liquid storage which may 
be either indoors or outdoors be located 
on ground higher than the flammable or 
combustible liquid storage. Where it is 
necessary to locate a liquid oxygen tank 
on ground lower than the adjacent flam- 
mable or combustible liquid storage, 
suitable means shall be taken (such as 
diking, diversion curbs, or grading) to 
prevent accumulation of the flammable 
liquids under the bulk oxygen system. 
Tanks should be placed on noncombus- 
tible foundations and supports. Further- 
more it is desirable to have the area be- 
tween the back of the cargo truck and 
the storage unit surfaced with crushed 
rock or concrete. 


Fortunately all cryogenic liquids have 
a built-in warning device that appears 


whenever liquid is released to the atmos- 
phere (see Figure 7). Except in ex- 
tremely dry localities, the cold liquid 
immediately condenses moisture in the 
air creating a fog which normally ex- 
tends over an area larger than the area 
containing an appreciable amount of the 
released gas. In the case of oxygen, the 
concentration at the outer edge of the 
fog would not exceed that in normal air 
by more than a per cent or so. In testing 
liquid hydrogen it has been shown that 
the fog area extends far beyond that 
area containing a combustible mixture. 


Liquid Hydrogen 

Liquid hydrogen is presently being 
produced and handled in large volumes 
primarily for use in rockets and missiles. 
Liquid hydrogen is transparent, odor- 
less, and only one-fourteenth as heavy 
as water. It boils at minus 423° F at 1 
atmosphere. Its temperature is so low 
that oxygen from the air will condense 





Figure 7. Whenever liquid is released from a cryogenic storage tank, the cold liquid 
condenses moisture in the air creating a fog (as shown above) which normally extends over 
an area larger than the area containing an appreciable amount of the released gas. 











70 QuaRTERLY OF THE NFPA — Jury 1960 


in the liquid and solidify. This solid 
oxygen may lodge in valves or other 
restricted places, creating a potential 
explosion hazard. For that reason, all 
air must be purged from a vessel before 
admitting liquid hydrogen. 

One gallon of liquid hydrogen will 
convert to about 115 cubic feet of flam- 
mable gaseous hydrogen. Except for 
very small quantities, liquid hydrogen 
should be stored and handled out of 
doors in a ventilated area. The Air 
Force, under an Air Research and Devel- 
opment Command contract, has had the 
properties of liquid hydrogen and the 
effects of large volume spills thoroughly 
investigated. Results of these tests 
have been declassified by the Air Force. 
After examining the data from these 
and other tests, experts have concluded 
that liquid hydrogen is not as hazardous 
to store and handle as 2 corresponding 
quantity of liquefied petroleum gas or 
turbine fuel. Radiation from a hydro- 
gen flame is only a fraction of that from 
a propane flame and the peak emissivity 
lasts for only a few seconds with hydro- 
gen as compared to minutes for an equal 
quantity of propane. 

As yet there are no industry standards 
for the location or spacing of liquid 
hydrogen tanks. In light of the above 
tests and experience to date, it appears 
reasonable to use the standards for 
liquefied petroleum gas and highly 
flammable liquids as guides for location 
of liquid hydrogen tanks. The jacketed 
insulation will help to protect tanks 
subjected to fire exposure. Liquid 
hydrogen tanks should be located away 
from buildings and walls so as to avoid 


the confinement of any vapors that may 
be released. 


Linde has been transporting liquid 
hydrogen in portable containers in open 
trucks from our plant at Tonawanda, 
New York, for approximately 3 years. 
Liquid hydrogen shipments are covered 
by ICC special permits since the regula- 
tions presently prohibit the shipment of 
liquid hydrogen. In July 1960 Linde 
expects to have its large capacity liquid 
hydrogen plant located at Torrance, Los 
Angeles County, California, on stream. 
This plant will produce approximately 6 
tons (20,000 gallons) of liquid hydrogen 
per day. The product will be stored at 
the plant in a sphere having a capacity 
of about 40,000 gallons. The liquid 
hydrogen will be transported in 7,800- 
gallon semi-trailers similar to those 
used for liquid oxygen except that im- 
proved insulation is used. An unusual 
feature of these trucks is that the tare 
weight of tractor and trailer is 44,000 
pounds, while the weight of liquid 
hydrogen lading is only 4,600 pounds. 
Government agencies are transporting 
liquid hydrogen by tank truck, and to 
the best of our knowledge, there have 
not been any incidents. 


Conclusion 


I have pointed out that the handling 
of cryogenic liquids is not new, al- 
though products such as liquid hydro- 
gen are being handled in much larger 
volumes. Our record shows that these 
products may be handled safely. To do 
sO, it is only necessary to undetstand the 
properties of cryogenic liquids and take 
steps to guard against unreasonable 
hazards. ; 
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Cryogenic Container Caused ’44 Catastrophe 





Acme 


Failure of a cryogenic liquefied natural 
gas stofage container at Cleveland, 
Ohio, on October 20, 1944, killed 136 
people and caused $6,000,000 damage. 


The natural gas was stored as a liquid 
at minus 270° F and at 2 34-3 pounds per 
square inch. The storage container con- 
sisted of a 76-foot-diameter cylindrical 
outer shell with a 70-foot-diameter inner 
cylindrical container constructed of 3.5 
per cent nickel steel. The 3-foot space 
between the two shells was filled with 
mineral wool insulation. Probable 
cause of the container failure was the 
use of materials of construction inade- 
quate for low temperature cryogenic 
storage. 


— 


] 


Burning liquid and vapor spread so 
rapidly that many of the victims did not 
have time to try toescape. Most of the 
gas company’s property, 79 dwellings in 
an adjoining residential area, and ap- 
proximately 200 automobiles were de- 
stroyed. Many other dwellings, two 
factories, eight mercantile properties, 
telephone, light, water, and sewer dis- 
tribution systems were severely dam- 
aged. Arrow indicates location of the 
tank that failed. 


Design of cryogenic natural gas 
storage containers as discussed in the 
previous article by Mr. Neary is be- 
lieved to have eliminated the construc- 
tion weaknesses responsible for the 
Cleveland disaster. 








Controlling Chemical Process Reactions 


By W. H. Doyle, Chemical Engineer 


Factory Insurance Association 


Chemical processes are of two basic 
types. One requires heating because the 
reaction absorbs heat. Safeguards for 
heat absorbing processes require only that 
the source of heat present a minimum 
hazard and, under conditions where 
overheating or too prolonged heating 
could be troublesome, that some form 
of effective emergency protection be 
provided. The second basic type of 
chemical process releases heat during 
the reaction. Safeguarding heat releasing 
processes is complicated by the need to 
provide for the sudden release of large 
quantities of heat due to improper 
mixing of reactants. 


This article discusses the principles 
involved in designing safety into both 
heat absorbing and heat releasing 
processes. 


Processes Requiring Heat Input 


As an illustration of a process requir- 
ing input of heat, consider the distil- 
lation of a flammable liquid as a prod- 
uct, a by-product, or as a carrier that 
has to be recovered. Distillation is a 
simple operation. It was probably in- 
vented to make brandy from wine. 
When alcohol is distilled, one gallon 
of liquid changes to about 750 gallons 
of vapor which then condenses back 
to liquid. If we distill ten gallons per 
minute, a pipe the size of the gasoline 
hose at a filling station will carry the 
condensed liquid but a large diameter 
pipe is needed to carry the 7,500 gallons 
per minute of vapor. 





~ Presented at 64th NFPA Annual Meeting, Mon- 
treal, Quebec, May 16-20, 1960. 


It is easy to design equipment to do 
this job. Knowing how much heat can 
be put into the still, we can readily 
calculate how big a vapor pipe is needed 
up to the condenser and how big a pipe 
is needed to carry the condensed product 
off to storage. 


Having this worked out, let us now 
look for potential fire and explosion 
hazards. Perhaps the still is steam 
heated. Failure of a steam regulating 
valve could cause the liquid to distill 
two or three times as fast as normal. 
If, in such a situation, pressure is to be 
kept from increasing dangerously in the 
still, ic can be done by making the pipes 
to and from the condenser large enough 
to do the job or the still can be designed 
to stand the higher pressure. 


There is a greater potential hazard if 
the flow of cooling water or other cool- 
ant to the condenser stops, resulting in 
a large volume of vapor trying to flow 
through a pipe designed for a small flow 
of liquid. Such a condition with its 
attendant dangerous increase in pressure 
in the system, might be avoided by over- 
sizing the condenser, the discharge pipe 
and the vent from the liquid receiver so 
that they could carry this vapor dis- 
charge in such an emergency. This is 
actually done in a few cases. 


Another way in which overpressure 
in a still can be created is by plugging 
the vapor passage with a flood of liquid. 


The conventionally accepted method 
of safeguarding a still against any of 


these potential hazards is to provide an 
adequately sized safety exit for vapor, 
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direct from the still to a safe location. 
In this method, the emergency vapor 
exit hardware usually consists of a re- 
lief valve, a rupture disc or, sometimes, 
aliquid seal. ‘‘How large is adequate?” 
must be determined by the conditions of 
each installation. 


A few additional points should be 
made about distillation problems and 
their solution. Instead of getting rid 
of the vapor when a line plugs, the liq- 
uid could be dumped. However, this 
usually requires an expensive perma- 
nent installation that may never be used 
so it is not a common practice. 


It is obvious that if the generation of 
vapor can be stopped there is no vapor 
to get rid of in an emergency. Dumping 
cold water in the still is a way of stop- 
ping vapor generation but care must be 

\taken to use cold water from some 
source other than that which feeds the 
condenser to protect against the possible 
loss of both cooling water sources at 
once. Various other schemes have been 
devised to stop vaporization in an emer- 
» gency such as automatic shut-off of the 
~ heat source or the introduction of refrig- 
erant into coils in the vapor space. 


Rules for Heat Input Processes 


From this discussion of distillation, 
/some general conclusions can be drawn 
about safe design practices that can be 
‘applied to all processes requiring input 

of heat. 


Rule 1 is to think through the process 
completely. Imagine all the possible 
process upsets, within reason, and pick 
out the worst. 


Then, provide emergency means to 


B keep any process upset from becoming 


the forerunner of a disaster. This can 


>be accomplished in one or more of the 
P following ways: 


1. Design the equipment to contain 
the maximum pressure to which it 
might accidentally be subjected. 


2. Design an emergency route where- 
by the heat input into the equipment can 
be removed rapidly to a safe location. 


3. Design an emergency system {to 
stop the input of the heat into the equip- 
ment so that only the relatively small 
amount of heat trapped in the equip- 
ment needs to be vented or otherwise 
cared for. 


Chemical Processes That Release Heat 


Heat is one of the products of reac- 
tion of a large majority of chemical 
processes. When designing fire safety 
for these processes, one very important 
point must be kept in mind, namely, 
that an increase of 10°C (18°F) in the 
temperature of the reacting mixture usu- 
ally about doubles the rate of the reac- 
tion and consequently doubles the rate 
of heat release. The designer who over- 
looks this point is a fool and the equip- 
ment he designs becomes a killer. Dr. 
E. D. Boynton,* Hercules Powder Com- 
pany, has stated that no heat-producing 
reaction can be run safely in batch 
equipment if the equipment is designed 
to let the reaction proceed at a temper- 
ature more than 14°C above the temper- 
ature of the cooling medium. 


Except for perhaps a little heat to 
start heat-producing reactions, external 
heat is not ordinarily used in this type 
of process. Usually the reaction starts 
as soon as the second reactant is added 
to the first. In fact, the temperature of 
the reaction is usually controlled as 
much by the rate at which the second 
ingredient is added as by the flow of 
coolant, and the more efficient the cool- 





*How to Tame Dangerous Chemical Reactions, 
E. D. Boynton, W. B. Nichols and H. M. Spurlin. 
Industrial and Engineering Chemistry, Vol. 51, 
No. 4, April 1959. 
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ant the faster the second ingredient can 
be added. 


As in heat input processes (e.g., dis- 
tillations) coolants are thus an impor- 
tant factor in the safe operation of 
heat-producing reactions. The same 
design considerations apply: equipment 
strong enough to contain the maximum 
pressure to which it might be subjected, 
provision of emergency vents to remove 
heat and means of stopping heat input. 


Example of Heat-Releasing Reaction 


In heat-producing reactions, how- 
ever, there are other upsets besides cool- 
ant failure that can cause trouble and 
many of these have potentially more 
serious results. As an example, con- 
sider the sulfonation of benzene, the 
nitration of benzene, or some other re- 
action of benzene with acid in a water- 
jacketed, stirred kettle. The usual pro- 
cedure is to put the proper amount of 
acid in the kettle, start the stirrer, start 
the coolant, and then start the addition 
of benzene slowly. As the benzene is 
stirred into the mixture, it reacts, giv- 
ing off heat, and the temperature rises 
to a sufficient temperature difference, 
but less than 14°C, between the reacting 
mixture and the coolant. This is a 
stable reaction troubling no one. In 
fact, even if the cooling water fails and 
the temperature rises, the amount of 
heat that must be vented is limited by 
the maximum rate at which the poten- 
tial source of heat, in the form of ben- 
zene, can flow into the kettle. It can 
then readily be calculated that a vent 
only a few sizes larger than the benzene 
inlet pipe will be adequate to care for 
coolant failure. 

Consider, however, the worst pos- 
sible situation that could develop, 
namely, the reaction of large quantities 
of materials suddenly. This could occur 
if the stirrer stopped and benzene con- 
tinued to flow. Benzene is not soluble 
in the acid and is much lighter, so it 









would float to the top and form a layer : 
which would react slowly only at the | 
interface between the two layers. If 
the condition is not discovered until a 
layer of benzene several inches deep has 7 
formed on top of the acid, the standard | 
emergency procedure would be to shut 
off the flow of benzene, see chat the 
stirrer is not started and to remove the 
benzene. Following this procedure, 
however, would depend upon someone's 
memory. Because of the notorious bad 
record of human memories in emergen- 
cies, a good process designer will foresee 
the possibility that under such condi- 
tions the stirrer might be started and he | 
would, therefore, provide a vent line | 
large enough to handle a large volume | 
of vapors from boiling benzene. These 7 
vapors, of course, must be discharged 
where they cannot be ignited. 














Alternate Safeguards 





There are other ways, besides increas- 
ing vent size, to prevent pressure rup- 
ture of equipment in the stirrer-failure 
incident just cited. For example, the 
benzene feed line valve can be arranged 
to close automatically if the stirrer 
stops. This can be accomplished by an 
electric interlock between a solenoid | 
valve and the current to the motor driv- 
ing the stirrer. A more reliable device 
is a centrifugal switch on the stirrer shaft © 
that automatically shuts the valve when § 
the stirrer shaft stops. This arrange-@ 
ment does not, however, protect against § 
the time when the stirrer drops off the 7 
shaft but the shaft keeps turning, so a 


still better means of stopping benzen 
if the stirrer fails is to control the valve | 
by an ammeter on the stirrer motor. 















Temperature-sensing devices arranged é 
to shut off the flow of the reactant and § 
to sound alarms can be used to control f 
heat-releasing reactions but, as shown & 
by the following excerpt from inter-§ 
office correspondence, their installation § 


can be complex 
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‘Temperature recorders alone should 
not be depended upon for guidance in 
running an exothermic reaction, or a 
reaction in which heat sensitive mate- 
rials are involved. Failure or misuse of 
the recorders, producing temperature 
indications lower than those which 
actually exist, make them an unreli- 
able sole source of temperature indica- 


tion for heat-sensitive processes. 


“The exact type of temperature re- 
cording instrument to be used for 
checking reactions and the method of 
installation must be determined for 
each situation although there are cer- 
tain guiding principles which should 
be considered in each case: 


‘1. The sensing element should be 
located in a separate well as close as 
is practicable to the well in which the 
sensing element of the temperature 
recorder is inserted. 


‘2. The dial, column, or other indi- 
cating device should be located for the 
most convenient continual observation 
of the operator. 


‘3. For each process to be conducted 
in the given equipment, model time- 
temperature charts should be prepared 
for the guidance of the operator so 
he will know what relationship should 
exist at any given time between the 
direct-reading instrument and the re- 
corder pen. 

“The best practice is to use thermo- 
couples when measuring reaction tem- 
peratures, and not liquid or gas-pressure- 
actuated instruments where a slow leak 
in the bulb or the connecting tubing will 
cause a slow deviation downward of the 
recording or indicating needle of the 
instrument. For sensitive Operations, a 
potentiometer is equipped with suitable 
Over-temperature alarms, which are 
sometimes interlocked so that dump 
valves or cooling coils are actuated 
automatically. Thermocouple failure 
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alarms are also made in similar manner. 


In most cases, a locally mounted 
industrial-type thermometer is provided 
at the reaction vessel in addition to the 
operating thermocouple. Whether a 
check instrument should be remotely 
located depends entirely upon the local 
conditions, operating procedures, and 
the nature of the operation itself. 
Sometimes it has been deemed advis- 
able to install several thermocouples 
at various spots in the reaction area, 
where localized overheating may be a 
factor. 


‘‘Gn some hazardous batch reactions, 
one of the compulsory operating steps 
might be a quick check of the sensing 
element by immersion in boiling water, 
for example, to be sure the instrument 
is reasonably correct before each batch 
is begun. Of course, in many cases this 
may not be practical, so again each 
situation must be considered individ- 
ually.” 


Hazards of Two-Phase Reactions 


We have seen that in a simple distil- 
lation, loss of cooling water is the 
worst process upset; in a conventional 
stirred kettle reaction the sudden mix- 
ing of two liquid phases is the worst. 
What about the hazards associated with 
certain other two-phase reactions? 


First, consider a gas reacting with a 
liquid or with a solid. Reactions like 
this are susceptible to ready control, 
generally by control of the flow of gas 
to the reactor except when the reaction 


is one of oxidation. Then, the flow of 
liquid or solid may be the controlling 
factor. Ina case such as this the danger 
is that control failure may permit a dust 
cloud, or a vapor or mist cloud, to react 


explosively with the gas. The heat of 
the explosion can be dissipated safely by 
the use of rupture discs or, quite com- 
monly, the equipment may be of heavy 


design to contain the explosion pres- 
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sure. The NFPA Explosion Venting 
Guide, No. 68, is very helpful in this 
type of design problem.* 


In connection with solid-liquid reac- 
tions, a major problem is that coatings 
may form on the solid and that subse- 
quent destruction of the coating may 
cause the reaction to run away and 
constitute the major upset for design 
purposes. 

An example of the principal hazard 
of liquid-liquid reactions was the 
benzene-acid reaction previously dis- 
cussed. 


The following excerpt from an in- 
formal talk by Dr. Arthur Doering of 
American Cyanamid Company contains 
an excellent account of the dangers of 


solid-solid reactions. 


‘‘Reactions in the solid state are, of 
course, rarely attempted. There are, 
however, some very dangerous reactions 
that fall in this classification — notably 
those of explosive nature often resulting 
from contamination. All chemists must 
constantly be aware of combinations of 
powerful oxidizing agents and combus- 
tible materials, e.g., chlorates, chro- 
mates and peroxides with sulfur and 
charcoal and most organic compounds; 
similarly, very powerful reducing agents 
such as the alkali metals and metal 
hydrides react violently with many 
solid materials not generally considered 
oxidizing agents. Mixtures of powerful 
oxidizing and reducing agents should 
never be prepared unless the worker is 
seeking a rocket propellant or personal 
annihilation. Reactions of this type 
are frequently initiated by pressure and 
shock, a fact employed in the use of 
most explosives. An interesting safe 


*Published as a separate pamphlet and in 
National Fire Codes, Volume II. 


demonstration of a solid-solid reaction 
is the formation of orange-red mercuric 
iodide by grinding dry, white mercuric 
chloride and potassium iodide. As 
with all] reactions, heat is an important 
factor. Occasionally, contact with a 
catalytic agent induces change. A 
peculiar but not dangerous example of 
this effect is to be found in tin disease 
wherein hard metallic tin particles 
crumble to a gray dust on contact with 
a trace of the “‘infected’’ metal. This 
is particularly interesting in that it is a 
change favored by low temperatures.” 


Potentially Explosive Chemicals 
These remarks of Dr. Doering lead 
into chemical processes that produce 
potentially explosive chemicals. 


Diazo compounds are examples of 
potentially explosive compounds. When 
diazos are prepared and one of the com- 
ponents is diazotized, it has to be done 
in ice water because, as soon as it warms 
up, it decomposes. 

What is proper protection for such 
reactions? Adequate vents cannot be 
designed so protection consists of pro- 
viding all reaction controls possible and 
then surrounding the reaction equip- 
ment with a barricade. 


Conclusion 


Many methods are available for 
designing safety into chemical proc- 


esses. Although this paper mentions 
several of these methods, the choice of 
the design features to be used in any one 
situation will depend on the details of 
the chemical process. No mention has 
been made of the importance of building 
construction and fire protection systems. 
Without proper consideration of con- 
struction and protection, no design for 
a safe chemical process is complete. 
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Keeping People Fire Conscious 


By F. S. Staunton, Chief Fire Prevention Officer 


Hamilton Fire Department, Hamilton, Ontario, Canada 


Though Hamilton has no rigid, *‘pre- 
meditated’’ fire prevention program, a 
spontaneous, vigorous plan to keep 
people fire conscious is in full swing. 
This effort has obviously been successful 
as witnessed by the 1959 NFPA Fire 
Prevention Week Contest in which the 
Hamilton Fire Department was _ for- 
tunate enough to place second among 
all entrants in Canada. 


Shortly after the writer had taken 
over as Chief Fire Prevention Officer, he 
was confronted by certain questions put 
to him by representatives of an influen- 
tial news medium in the city. Why 
were laws regarding fire prevention not 
taken so seriously as police laws, es- 
pecially traffic laws? Should not the 
enforcement of fire codes be just as im- 
portant as the enforcement of the police 
code? Apparently, upon investigation, 
these men could find no instance in re- 
cent months or years where a citizen of 
Hamilton had been brought before a 
magistrate for an infraction of the city 
fire ordinances. In their opinion the 
local fire prevention code was completely 
adequate. 


Could it perhaps be possible that the 
people of Hamilton, though prone to 
breaking traffic laws and other police 
regulations frequently, for some partic- 
ular reason were so conscious of fire 
regulations that they lived up to them 
implicitly? 


_Based on an address by the author at the 64th 
NFPA Annual Meeting held May 16-20, 1960, at 
Montreal, P. Q., Canada. 
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Another matter brought up by these 
newsmen was the fact that it was almost 
unheard of to have an inquest regarding 
a fire death, of which there had been 
quite a number in recent years. On the 
other hand, a traffic or other violent 
death was practically always followed 
by an inquest for the purpose of estab- 
lishing cause or possible negligence in 
order to avert a similar incident. Why 
was the same course not taken for a fire 
death? The only reason that could be 
given at that time for not having in- 
quests of fire deaths was to protect the 
feelings of the relatives. 


As a result of these questions and 
criticisms, a more definite program of 
enforcement of fire regulations was be- 
gun with the support of Chief Swan- 
borough. A public relations officer was 
obtained to complete a better liaison 
with press and other news outlets. In 
this way it was hoped to get public 
recognition for the reasonableness and 
necessity of the requirements set forth in 
the ordinances. 


The Housing Problem 


The first problem to be solved had 
been brought about by the rapid popu- 
lation growth of Hamilton, an indus- 
trial city. Since its housing program 
could not adequately keep up with this 
growth, many large houses in the older 
residential sections had been converted 
into lodging and apartment houses and 
had become crowded with persons living 
in upper stories without proper means of 
egress and under other hazardous con- 
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ditions. Many inspections had already 
been made of these places revealing 
these conditions, but only persuasion 
with very poor results had been tried to 
eliminate the hazards. 


Legal notices were now sent to the 
most flagrant violators requiring elimi- 
nation of these conditions within thirty 
days to avoid court action. Dweilings 
that were found through the assessment 
department to be overpopulated were 
investigated with a personal visit. Here 
also legal notices were sent out giving 
thirty days to eliminate any violation 
to a civic by-law. Existing require- 
ments, concerning exits, almost parallel 


those of the NFPA Building Exits Code. 


This program did not go without re- 
actions. Many complaints were received 
from irate citizens and city councillors 
who believed these measures were too 
severe, so many cases had to be taken to 
court. Through the public relations 
officer, who was also an expert photog- 
rapher, the public was kept well in- 
formed of the details of the cases by way 
of press, radio, and television. The 
reaction of the vast majority was very 
favorable. 


One man, who protested to a magis- 
trate that he would rather take his 
million dollars to Russia than erect a 
fire exit, was not only fined, but a court 
order was made out enabling the fire 
department to erect a fire escape and 
then charge the cost to his taxes. An- 
other person, who ignored the require- 
ments, after several appearances in 
court, had his business completely 
closed until the requirements were fully 
met. In this way property owners in 
general have been made more fire con- 
scious. 


School Fire Safety 


The next step after making the prop- 
erty owners fire conscious was to look 


at the field of education and children. 
Since many of the schools were in a run- 
down condition and most of them were 
lacking in fire emergency training, it 
was decided to start at the top. Con- 
ferences were held with the local school 
boards, and men from the Fire Preven- 
tion Bureau were delegated to speak to 
home and school association meetings. 
The intended program was fully ex- 
plained. 


Elimination of hazards in school 
buildings such as open stairways and 
inadequate exits would be demanded. 
Though, like most school boards, they 
were in constant need of money, they 
decided if these improvements were 
necessary, money would have to be 
found. 


A regular fire prevention program to 
be conducted by the Bureau as part of 
the school curriculum was also de- 
manded. Even though their curriculum 
was crowded, this matter seemed so 
important, that a place would have to 
be found for it in the schedule. With 
these assurances, the Fire Chief went 
before the City Council and succeeded 
in having a man appointed to the Bureau 
with the rank of lieutenant and to be 
known as School Fire Safety Officer. 


Since that time many thousands of 
dollars have been spent by the school 
boards for fire safety, and thousands of 
pupils have listened to lectures on fire 
prevention. As a result, the school 
boards and pupils of Hamilton are as 
fire conscious as any in Canada. 


TV Station’s Contribution 


This led to many other activities in 
the juvenile field. Before a Boy Scout 
is eligible for his Queen’s Scout Badge, 
it is necessary for him first to obtain a 
Fireman's Badge. The recognized course 
in the Hamilton area for obtaining this 
badge, and a similar one for Girl Guides, 
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is the one conducted under the super- 
vision of our Bureau. 


Local television station CHCH-TV 
was interested in having a slogan con- 
test on its afternoon children’s program 
conducted by Captain Andy. Since so 
much interest had of late been created 
by the Fire Department, the station 
management approached the Depart- 
ment as to the possibility of having a 
slogan contest based on fire prevention 
with members of the Bureau to act as 
judges. This was countered with a 
further proposal to allow each entrant 
to become also a Junior Fireman. Every 
fire hall in the city would become an 
application center. The Bureau would 
supply the stenographic staff for 
processing application forms, mailing 
literature and membership cards, and 
CHCH-TV would supply the publicity 
and the awards. This proposal was 
accepted and the Junior Fire Depart- 
ment was inaugurated. 


Now Daily TV Program 


During the contest, members of the 
Department appeared on the program 
each day demonstrating the use of vari- 
ous Fire Department tools and giving 
short safety talks. The response to the 
contest was so tremendous that both 
parties agreed it was too good to give 
up, and it was decided that the Fire 
Prevention Bureau would supply five 
minutes of material to the program each 
day from then on. School Fire Safety 
Officer Don Crooks became a regular 
member of the cast and is now known 
to thousands of children as Lieutenant 
Don. Junior Firemen who have man- 
aged some notable achievement in 
sports, school work, and even, in a few 
instances, bravery, have been inter- 
viewed on this show. It has been quite 
a thrill for these youngsters and their 
parents to realize that over 500,000 
people were watching. 
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The response was terrific, in fact too 
big too handle. There were now 7,000 
Junior Firemen, with over 2,000 of these 
from outside the city: 500 from the 
Toronto area alone, others from such 
centers as St. Catharines, Niagara Falls, 
Burlington, etc., and many from U. S. 
border towns. Invitations were sent to 
the fire chiefs of twenty-six nearby 
municipalities and townships, and 
through the courtesy of Mr. J. Arnott 
of Wilson and Cousins, a meeting was 
held in their offices. The Hamilton 
Fire Bureau and station CHCH-TV 
offered the aid of their experience and 
literature if the chiefs would care to 
start their own Junior Fire Departments. 
To date 22 replies of acceptance have 
been received, and these municipalities 
have applied for 37,000 membership 
cards. Within a short time it is ex- 
pected that there will be about 50,000 
Junior Firemen in Southern Ontario. 


Fire Deaths Investigated 


The query regarding inquests into fire 
deaths was never forgotten. With the 
cooperation of the Police Department, 
an Arson Squad was formed some two 
years ago. An inquest was demanded 
after every fire death. After the recent 
death of a five-year-old girl, active op- 
position came from certain quarters 
when an inquest was demanded. The 
following is an extract from a support- 
ing editorial in our local newspaper: 


“It is conceded that a decision 
whether or not an inquest should be 
held into a fatality can be difficult for 
Crown and police officials. 


‘The decision may involve balancing 
sympathetic consideration for the grief 
of survivors against the public benefit 
which could result from an open study 
of the circumstances by a coroner’s jury 
of citizens. 


‘But this argument is often not 
brought to bear in traffic deaths; in the 
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case of railway crossing and all railway 
fatalities an inquest is required by law. 


‘“‘When there are so many by-laws, 
regulations, and inspections directed 
against fire hazards in buildings, an in- 
quest in which their application is 
openly discussed and emphasized by 
juries would serve to focus attention on 
them more urgently than is possible 
through such valuable but impersonal 
educational campaigns as the regular 
Fire Prevention Week.”’ 


Needless to say an inquest was held. 
The following is an extract from the 
same editorial page after the inquest: 


‘The statement of a fire department 
investigating officer that building and 
heating by-laws are being ignored by 
many people obviously is of great con- 
cern. If a jury’s report can light the 
flame of public responsibility in this 





community — as it should do — then 
the inquest will have performed a vital 
service and Crown officials can take sat- 
isfaction in having done their duty. 


“If stricter inspection standards are 
imposed, or more public care encouraged 
so that even one local fire is avoided - 
and possibly one life saved — then 
Tuesday's inquest will have been well 
worth the trouble, and the pain."’ 


Perhaps most of our projects are rou- 
tine to the daily experiences of many 
fire departments. This article is not 
meant to be a recitation of achievement, 
rather it is meant to stress these points: 
If there is a strong fire prevention code 
and the ability and willingness to en- 
force this code, coupled with an active 
public relations office, then there is no 
need to worry as to whether people are 
fire conscious. Our experiences prove 
that they will be. 
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Automatic Sprinkler Performance Tables 
1960 Edition 


The National Fire Protection Associa- 
tion presents herewith a summary of the 
performance of automatic sprinklers at 
fires reported to the Department of Fire 
Record. Similar performance tables 
have been published periodically, the 
most recent appearing in the April 1955 
QuaRTERLY. 


These tables show the reliability of 
automatic sprinklers as a primary means 
of fire control and also point out those 
weaknesses in design or maintenance 
that can interfere with the effectiveness 
of sprinkler protection. The record of 
96.2 per cent satisfactory performance 
‘see Table 1) is a manifestation of the 
soundness of modern sprinkler standards 
and a tribute to the careful supervision 
by inspection departments, property 
owners, tenants and others responsible 
for the maintenance of sprinklers in 
operating condition at all times. 


Since numerous fires, extinguished by 
one or two sprinklers, with a slight loss, 
are not reported to NFPA, the record 
represents only a fraction of the total 
number of fires in sprinklered properties. 
If it were possible to include a complete 
record, the efficiency of sprinkler per- 
formance shown by these tables would 
even more nearly approach 100 per cent. 


The NFPA Fire Record files, main- 
tained since 1897, include reports of 
119,069 fires in sprinklered buildings. 
Of these, there were 18,834, or 15.8 per 
cent, in which sprinklers were not a 
factor because the fires were extin- 
guished by other means before auto- 
matic sprinklers had an opportunity to 
operate. Of the remaining 100,235 fires, 
32,778 occurred prior to 1925, and 
67,457 in 1925-1959, inclusive. The 
accompanying tables summarize in de- 
tail the sprinkler experience of this 
latter 35-year period. 


Table 2 shows the number of sprin- 
klers operating on fires during 1925- 
1959. In this 35-year period, operation 
of not more than two sprinklers was re- 
quired to control 55.3 per cent of the 
fires. Six or less sprinklers controlled 
78.3 per cent of the fires. Table 2 also 
gives an indication of the comparative 
efficiency of wet and dry systems. In 
buildings where wet systems were in- 
stalled 61.7 per cent of the fires were 
controlled by one or two sprinklers. 
The corresponding figure for dry systems 
was 34.5 per cent. 


Effectiveness of sprinkler protection 
in 295 occupancies during the period 
1925-1959 is given in Table 3. These 


Table No. 1 — Summary of Sprinkler Performance 


Practically or entirely extinguished .... 


Held fire in check .. 
Total Satisfactory. 


Unsatisfactory 


TORRE 


Fires from 1897-1924 Inc. Fires from 1925-1959 Inc 








No. Per Cent No. Per Cent 
21843 66.7 38552 57.2 
9545 29.1 26351 39.0 
"31388 95.8 64903 96.2 
1390 4.2 2554 3.8 
32778 100.0 67457 100.0 











82 QuaRTERLY OF THE NFPA — Jury 1960 


occupancies are grouped by classes — 
residential, assembly, educational, insti- 
tutional, offices, mercantile, industrial, 
storage —,and include 35 occupancies 
reported individually for the first time. 
Among these new items are banks, 
dormitories, homes for aged, motels, 
museums, shopping centers, and super- 
markets. For most of these the volume 
of sprinklered fire experience is very 
small and of no significance statistically. 
They are added to keep the record com- 
plete and to facilitate additions in future 
years. 


Sprinkler performance by broad occu- 
pancy groups shows that mercantiles 


Table No. 2 - 

Wet 

No. of Sprinklers Systems 

Operating Per Cent 
Dee's ; ; 43.6 
2 or less. 61.7 
3 or less Five 
4 or less. 77.3 
5 or less... 80.8 
6 or less 83.9 
ce ae 86.0 
8 or less..... 87.5 
9 or less 88.9 
10 or less. . 90.0 
11 or less 91.0 
12 or less 92.1 
13 or less 92.5 
14 or less 93.2 
15 or less 93.7 
16-20 95.6 
21-25 96.4 
26-30 97.2 
51-55 97.7 
36-40 98.1 
41-50... 98.4 
51-75 99.0 
76-100 99.2 
Over 100 100.0 


No data*.... 


Total Fires 


*Includes 91 deluge systems that operated prior to 1954. 
in this or other Tables. 


with 97.1 per cent efficiency have the 
best sprinkler performance record, 
whereas the storage occupancy record of 
89.5 per cent was least satisfactory. 

In these tables the designation **Ex- 
tinguished fire’’ generally indicates 
cases where the automatic sprinklers ex- 
tinguished the fire unaided. ‘‘Held in 
check’’ indicates cases where the sprin- 
klers did not extinguish the fire but 
kept it under control pending its extin- 
guishment by other means. A typical 
example of ‘‘Held in check’’ is the case 
where a fire starts under a table where 
water from sprinklers cannot reach it, 
but the sprinklers prevent any spread of 


fire beyond the table until someone puts 
(Continued, page 96, 


Number of Sprinklers Operating — Cumulative 1925-1959 


Type of 
Dry System Total Total 
Systems Not Given No. of Fires 
Per Cent Per Cent Fires Per Cent 
zn. 30.7 25049 38.1 
34.5 48.2 36494 55.3 
43.6 58.2 42590 64.6 
50.7 65.1 46734 70.9 
55.6 69.3 49406 75.0 
59.8 123 51620 78.3 
63.2 76.3 53190 80.7 
66.2 78.8 54539 82.7 
68.9 80.7 55554 84.3 
70.7 82.2 56446 85.7 
72.4 83.3 57151 86.7 
74.6 85.0 57978 87.9 
15.9 85.8 58478 88.7 
ise 87.0 59037 89.6 
78.3 87.8 59491 90.2 
82.7 90.9 61044 92.6 
85.7 92.4 62001 94.2 
87.8 93.7 62673 95.1 
89.5 94.4 63149 95.7 
90.2 95.3 63533 96.4 
92.9 96.4 64048 97.1 
95.2 97.7 64684 98.0 
96.3 98.4 65010 98.7 
100.0 100.0 65937 100.0 
1520 
67457 





Deluge systems performance subsequent to 1954 not recorded 
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the fire out with an extinguisher or 
small hose line. There are some slight 
variations in the reporting practices of 
different cooperating organizations, but 
these have no significant effect upon 
the tables. 


Table 3 also lists the reasons for un- 
satisfactory sprinkler performance by 
occupancy. Closed sprinkler control 
valves continue to be the most frequent 
cause of unsatisfactory performance, be- 
ing responsible for 36 per cent of all un- 
satisfactory performance reported. A 
detailed analysis of unsatisfactory sprin- 
kler performance is given in Table 4. 


Table No. 4 
7 
L g 
[= 4 < 
Water to Sprinklers shut off 
Valve defective or leaky. . 
Unsupervised valve closed for unde- 
termined reason ] 8 
Premature shut off l 2 
Alterations or repairs to system. 2 3 
To prevent freezing... 1 ] 
Cold weather valve closed out of 
season. . 1 
To abet arson.. 1 
Fear of water damage 
Miscellaneous other reasons... 3 2 


Partial protection 
Originated in unsprinklered area... 5 7 
Spread to unsprinklered area 


Inadequate water supply 
Insufficient water or low water pres- 
sure from public supply. jad al 1 
Insufficient water or low water pres- 
sure from private supply 
Insufficient water for both sprinklers 
and hose streams . 1 1 
Gravity tank empty. 
Pump failure or pump not started. . 
Mains broken... 
Miscellaneous reasons . 


System frozen 
Pipes or valves frozen 


It should te noted that these tables 
reflect only efficiency of operation, and 
are only indirectly related to the amount 
of fire losses. For example, where 
sprinklers do not operate because the 
water is shut off, unsatisfactory fer- 
formance is recorded, even though the 
fire may have been promptly discovered 
and extinguished by normal means with 
small loss. 


Grateful acknowledgment is made to 
the various organizations and individ- 
uals who have submitted the large vol- 
ume of fire reports that permit this 
analysis. 


Detailed Analysis of Unsatisfactory Sprinkler Performance 


a 





Educational 


Institutional 
Occupancies 


6 = ££ & & f 

2 2 

] 12 152 28 4 206 
Lo... 10 167 «17. 7 205 
1 13 14 20 8 190 


] 2 1 24 114 6 =D Tg 


> 23 2 31 
2 5 27 6 2 43 
] 18 1 20 
3 18 3 4 33 
6 2 2 8 151 20 es 201 
2 2 
2 98 14 116 
] 15 3 19 
] 42 9 54 
1 21 3 2 
1 12 13 
1 8 1 10 
7 1 8 
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bles Table No. 4 (Continued) 
and 3 $ q 2 en 
3 2 2 Sg = ‘S ‘ 
unt = 4 2 ¢ s % & i 
; ; a#edms:¢68 8 4 S 
the Slow operation 
per- Excessive heads on dry pipe valve.... 19 19 
the High temperature sprinklers. .. 8 8 
ered Failure of quick opening device... . 2 ; 2 
vith Heat actuating devices inadequate or 
inoperative. . .. : 3 3 
Miscellaneous reasons oe 3 9 5 17 
e to Defective dry pipe valve 
id Defective or improperly adjusted dry 
vid- ace / d 
pipe valve. ; 5 1 - 34 9 48 
vol- ' 
this Faulty building construction . 
Concealed horizontal or vertical 
spaces lacking protection... . 6 6 3 ] 31 80 4 ] 132 
Floor or roof collapse... . 1 1] 6 ] 19 
Miscellaneous deficiencies me 3 3 
Obstruction to distribution 
Fires under benches, etc. 1 90 a 96 
High piling of stock a 58 27 88 
: Partitions erected. . . ] 4 12 2 ] 20 
ei Miscellaneous reasons ] 8 1 10 
Hazard of occupancy 
2 Hazard too severe for sprinkler equip- 
ment as installed ; 6 154 16 3 179 
206 Explosion damaged system..... 1 1 4 113 11 2 132 
205 Water overflowed containers of flam- 
190 mable liquids... . ] 14 15 
179 Miscellaneous reasons 7 ] 8 
1 Exposure fire 
5 Exposure fire overpowered “sprinkler 
43 system in exposed building. . , 1 1 35 09 l 47 
20 
3 Inadequate maintenance 
‘ Plugged sprinklers... . an 2 ] 32 5 40 
Sprinklers dirty, corroded or coated 1 34 2 2 39 
201 Obstructed piping. 2 2 ] 2 98 17 1 123 
2 Defective check valve 1 A 
Miscellaneous reasons ] 7 8 
Antiquated system 
116 Pipe sizes, sprinkler spacing sub- 
standard or old-standard.... 2 ] 1 50 a 58 
19 Valves sub-standard or old-standard 1 1 
Sprinklers sub-standard or old-stand- 
54 ard ‘ 1 2 ] 4 
3 Miscellaneous deficiencies due to age ] ] 
13 Miscellaneous and unknown 
10 Causes of unsatisfactory sprinkler 
8 performance unknown or cannot be 
otherwise classified 5 1 1 40 2 3 47 
29 ROUEN eine x5 Cer GRU aida ce oe 37 15 10 10 153 1966 273 61 2554 
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Alim Corporation . : 
American District Telegraph Company (ADT). 
Ansul Chemical Company. . 
Armstrong Cork Company 
Autocall C ompany . 
‘“‘Automatic™’ 


Sprinkler Corporation a lieaiiien. 
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Cardox, Division of Chemetron Corporation.............. 


Celotex Corporation . 


Central Station Electrical Dseuniniie ‘Kepatinbiae. 


Central Station Signals, Inc......... 
Chicago Bridge & Iron Company . 
Dusing & Hunt, Inc.. 

Fire Alarm Thermostat Corporation 
Fyr-Fyter Company . 

Gamewell Company . 

Grinne | Company, Inc.. ae 
Walter Kidde & Company, Inc. 
Kinnear Manufacturing Company............. 
Kuhns Ben men HES tah vn 
Lexsuco, Inc. . 

M & H Valve and Fittings Company. 

R. C. Mahon Company... er 
National Fire Protection Association. SBS toes 


Ns say sexed tans iden Seeaa eee onder ave lees 


Notifier Corporation . 

Overly Manufacturing Company... 
Raisler Corporation, Raisler Sprinkler Distiien 
Reeve Electrical Company, Inc.. 


Reliable Automatic Sprinkler Company, Inc.. 


Rockwood Sprinkler Company . 
Shand and Jurs Company. . 
Star Sprinkler Corporation. . 


Tokheim Corporation, Gewws Produce Division. ' Sei 
Van-Packer Company, Division of The Flintkote Company. beh aru acne 


Vapor Recovery Systems Company.............. 
Viking Corporation. ... 
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A37 
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A20 

Al3 

Al9 

A38 

over 

A2 

A4 

A7 

Al4 From coast to coast, thousands of industrial, com- 
Al0 mercial and institutional establishments have discov- 
A8 ered the economy of using ADT automatic protection to 
A34 safeguard life, property, and profits against fire, bur- 
cover glary, holdup, sabotage and other hazards. 

Lover The leader in automatic property protection, ADT 
Al] manufactures, installs, maintains and operates the most 
a modern protection systems available anywhere. ADT 
Ag & electric and electronic systems are specifically designed 
A21 to provide maximum security at lowest cost. Thousands 
A31 of ADT subscribers enjoy substantial savings over other, 
Al6 & less dependable and far more expensive methods of 
A35 guarding their properties. At the same time, they are 
A23 & assured of the most reliable protection available. 

A33 ADT central stations are located in principal cities. 
AlS © In other areas, ADT systems may be connected directly 
A32 F to police and fire departments. These systems are fully 
AZ maintained and regularly tested by ADT specialists. 

A3 os : ; ; 
AQ For additional information, call our sales office in 
A426 your city, listed in the Yellow Pages under Burglar 
428 Alarms or Fire Alarms, or write to our Executive Office. 
A29 

A24 

All Controlled Companies of 

A 36 


A18 _ AMERICAN DISTRICT TELEGRAPH COMPANY 


A25 © Executive Office: 155 Sixth Avenue, New York 13, N. Y. 
> A NATIONWIODE OR GANIZATI@G WwW 
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INCOMBUSTIBLE CEILING TILE 
—and they're ALL by “CELOTEX" 


Here are some examples of tile used in “Ceilings by Celotex”’ 
that meet building code requirements for incombustibility. 


ALL ARE U.L. LISTED 
a MINERAL FIBER TILE 
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“DESIGN” CELOTONES “DESIGN” CELOTONE® “DESIGN” CELOTONE® “DESIGN” CELOTONE® 
al 





Monarch Empress Modulo 
PERFORATED MINERAL GLASS FIBER GYPSUM BOARD 


FIBER TILE | PANELS ASSEMBLY 


SERENE 


Also available in Random 
Perforated Patterns and 





— Perforated Pat- SUPRACOUSTIC® CAVITY TILE+ 
*TRADE MARK Tu.’s. PAT. NO. 2,838,806 
If it’s “by CELOTEX” Acoust/-CELOTEX 


you get QUALITY... plus! 


SOUND CONDITIONING PRODUCTS 





Products to Meet Every Building Code * THE CELOTEX CORPORATION « 120 S. LA SALLE ST., CHICAGO 3, ILL. 
In Canada: Dominion Sound Equipments, Limited, Montreal, Quebec 
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Protection 


in one-tenth of a second! 


+ 





weed The eye of the high-speed movie camera 
if Ss shows you what the human eye is not quick 
.NE® enough to see — the actual operation of the 
Rockwood WaterFOG Sprinkler Head. And it 
all happens in one-tenth of a second after the 
solder starts to melt. Then water sprays out to 
put out the fire fast. 

Rockwood can engineer a complete fire pro- 
tection system for you — a wet, dry pipe or 
Dualguard system. Whatever your special fire 
hazard problem, small or large, Rockwood can 
solve it! 

Write for Rockwood’s booklet, ‘Do You 
Have a Hidden Enemy in Your Plant?” It lists 
dangerous hazards and how to protect your 
plant from the fire losses they can cause. 
Tested and listed by Underwriters’ Labora- 
tories, Inc. Rockwood Sprinkler Division of 
ada The Gamewell Company. A Subsidiary of 

E. W. Bliss Company. 3001 Harlow Street, 
Worcester 5, Massachusetts. 


ROCKWOOD SPRINKLER DIVISION 


5 - ycKWOOD 
Engineers Water...to Cut Fire Losses or 
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Nation Wide 
Central Station Protection Services 


Sprinkler Valve Alarm — Complete Sprinkler Supervisory — Manual Fire 
Alarm — Automatic Fire Alarm — Temperature Alarm — Oil Burner 
Supervision — Burglar Alarm — Hold-Up Alarm — Vault & Safe Protection 


Available from these menbers of 


Central Station Electrical Protection Association 


ALBANY, NEW YORK ALBANY aoe SERVICE 
99 Jay 
BOSTON, WHAGS . .n.cccccscccenssosconscsosse CALL'S CENTRAL STATION ALARMS 
69 Washington Avenue, Chelsea 
CHICAGO, ILLINOIS CENTRAL WATCH SERVICE 
214 West Ohio Street 
CLEVELAND, OHIO MORSE SIGNAL DEVICES 
6707 Carnegie Avenue 
DALLAS, TEXAS SMITH DETECTIVE AGENCY & 
NIGHTWATCH SERVICE, INC. 
610 N. Akard Street 
DAYTON, OHIO DAYTON ELECTRONICS ALARM & SIGNAL CO. 
301 West Monument Avenue 
DENVER, COLORADO ............. .DENVER BURGLAR ALARM COMPANY, INC. 
422-21st Street 
DETROIT, MICHIGAN MICHIGAN STILL ALARM CO. 
10410 W. Chicago Bivd. 
HONOLULU, HAWAIL .............. .CENTRAL ALARM COMPANY, LTD. 
1755 Kapiolani Boulevard 
HOUSTON, TEXAS McCANE-SONDOCK ALARM SYSTEMS 
1612 Austin Street 
LOS ANGELES, CALIF. . MORSE SIGNAL DEVICES OF CALIFORNIA 
211 So. LaBrea Avenue 
MANCHESTER, N. H.. ..................GRANITE STATE ALARM INC. 
839 Elm Street 
MILWAUKEE, WIS. . MERCHANTS POLICE SIGNAL & ALARM CO. 
429 W. Michigan Street 
NEWARK, NEW JERSEY . .NEWARK DISTRICT TELEGRAPH CO. 
372 Plane Street 
NEW YORK, NEW YORK CENTRAL STATION SIGNALS, INC. 
53 West 23rd Street 
PEORIA, ILLINOIS .......... .PROTECTION ALARMS, INCORPORATED 
725 West Main Street 
PHILADELPHIA, PENNA. ........... OWL PROTECTIVE CO., INC. 
120 No. Camac Street 
PHILADELPHIA, PENNA. ROBINSON ELECTRONIC SUPERVISORY CO. 
15th and Chestnut Streets 
PHOENIX, ARIZONA CENTRAL ALARM COMPANY 
916 West Adams Street 
ST. LOUIS, MISSOURI . POTTER ELECTRIC SIGNAL & MFG. CO., INC. 
1211 Pine Street 
SAN FRANCISCO, CALIF. . PACIFIC FIRE EXTINGUISHER CO. 
AMERICAN BURGLAR ALARM DIVISION 
165 Jessie Street 
SO. MINNEAPOLIS, MINN. ........ AUTOMATIC ALARM CORP. 
2404 Lyndale Avenue 
WASHINGTON, D. C. FEDERAL ENGINEERING CO., INC. 
1004 Sixth Street, N.W. 
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MODERN FIRE 





Kinnear Rolling 
Fire Doors 


This striking new high school at Kel- 
logg, Idaho, presents architectural prog- 
ress at its best. Right at home in this 
modern setting are six Kinnear Roll- 
ing Fire Doors, like the one at right — 
with the interlocking steel-slat curtain 
originated by Kinnear nearly 60 years 
ago. Like the school itself, these doors 
owe much of their eye appeal to basic, 
functional efficiency. In case of fire, 
they lower automatically, blocking the 
spread of flames. Positive, spring action 
starts them, yet downward speed is con- 
trolled for safety. And they can be 


The KINNEAR Manufacturing Co. 


Factories: 2250-70 Fields Ave., Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 
Offices and Agents in All Principal Cities 
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opened after automatic closure, if 
necessary. For extra fire protection plus 
highest safety for building occupants 
install Kinnear “AKBAR” Rolling Fire 
Doors (labeled by Underwriters’ Lab- 
oratories, Inc.) 

For all regular (non-fire) needs, 
standard Kinnear Rolling Doors save 
space, time, and cut costs. They give 
added protection against fire, wind, 
weather, trespass, and vandalism. Built 
any size; motor or manual control. 


Write Today For Full Details 


KINNEAR 


LLING DOORS | 
Saving Ways in Doorways 
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CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class 'A’ or Class 'B’ Proprietary Fire Alarm Systems, either automatic or manual, 


53 WEST 23rd STREET . .. . . NEW YORK 10,N. Y. 


Model PRS-1 


Sprinkler 
Waterflow Alarm 


This device is approved 
by Factory Mutual Lab- 
oratories and Under- 
writers’ Laboratories, Inc. 


@ This device is also 
made as Model PRT-I, a 
coded waterflow trans- 
mitter. 


5-inch size shown above. To install simply drill 
2-inch hole in pipe. 


Also made in explosion proof models. 
Made in all sizes from 2!/2" to 8". 


Has instantly recycling pneumatic retarding device, preventing false alarms. 


Has enclosed electrical contacts for any voltage not exceeding 15 amp. 
125 volts, A.C. and '/ amp. 125 volts, D.C. Operates on all water 
pressures or surges. 


Tempo-Set Model A 
Fire Detector 


Underwriters’ Laboratories, Inc. 
Approved. 


@ Self restoring and can be heat 
tested, 


@ Electrical contacts are silver or 
gold and are enclosed. 


@ Very reasonable price. 
Size is 1%" x ee" 


@ Tempo-set Model A is approved in either open or closed circuit and the 
temperature ratings are 135 and 200 degrees. 


© Approved maximum distance between thermostats on smooth ceilings: 20 feet. 
@ Electric ratings are 125 volts | ampere, A.C. or 24 volts 0.5 ampere D.C. 
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53 WEST 23rd STREET .... NEW ones 10, N.Y. 
Proprietary & Remote Panels For Fire Headquarters 
This Fire Headquarters Unit is 
designed to be used primarily for 
the receipt of signals at a remote 
station when actuated by a local 
alarm unit in the protected prem- 
3 ises. It is electrically supervised 
i and will give a trouble signal in 
FE case of open and ground and will 
i also receive an alarm under these 





conditions. This panel is made for 
12 or 24 volt D.C. operation. 





Local Non-Coded Fire Headquarters Unit 










Automatic McCulloh Class A Proprietary Panel 


This single circuit panel is mount- 4 
ed in a red metal cabinet 18 x 
12 x 6 inches, with switches and / 
lights. This panel operates on the | 
well known McCulloh principle. 
Signals are ordinarily received 
over a closed supervised circuit. 
With the McCulloh principle, a | 
signal will be received over the ; 
circuit even though a single break 
or a single ground, or both, has 
occurred on the signaling circuit. 
This panel automatically adjusts 
the circuit for these fault condi- 
— a of the customary == 
switches which are adjusted manu- ae ait a 

; ally. A break or ground will be Model ACP Single Circuit 
immediately indicated by a light and audible signal. The relays used in this 
panel are very sensitive and will receive signals from a considerable distance on 
No. 26 gauge wire and longer distances from heavier gauge wire. This panel 
operates on 24 or 48 volts of D.C. and requires a battery and rectifier for its 
operation. 


Manual fire alarm boxes, automatic sprinkler alarm transmitters, automatic fire 


owe watchman supervisory signals, etc. can be received and recorded on this 
panel. 


BOTH OF THE ABOVE PANELS ARE “APPROVED” BY 
UNDERWRITERS’ LABORATORIES, INC. 
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HEADQUARTERS 


for 


FIRE DETECTORS 


Listed by Underwriters’ Laboratories, Inc. 


All temperature ratings in either combination rate of rise 
and fixed point or fixed point operation only. 


PANELS and BELLS 


Listed by Underwriters’ Laboratories, Inc. 


Tg ee EA LER ME 


Return loop panels that will sound a fire alarm even with 
a break, or other trouble, on the wiring circuit. 


a ess 
mee Pers Ee, 


COMPLETE LINE OF FIRE DETECTION 
EQUIPMENT FOR INSTALLATION IN 


¢ SCHOOLS 
* NURSING HOMES 
¢ STORES 


¢ RESIDENCES 


Consult us for prices and information 


FIRE ALARM THERMOSTAT CORP. 


55 WEST 23rd STREET — NEW YORK 10, N.Y. 
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Pictures. (Right.) Lexsuco Applicator applies vapor barrier and adhesive for large jobs in a 3 in 1 opera- 
tion. (Top left.) For smaller jobs, the semi-mechanical method is used to apply vapor barrier and adhesive 
with Spreader and Roller Coater. (Bottom left.) Lexsuco Spreader applies adhesive to secure insulation. 


LEXSUCO 


ROOF CONSTRUCTIONS 


Engineered Applications Save Time and Money 


EXSUCO’S engineered application methods cut labor costs 

and speed up work in applying Lexsuco Fire-Retardant 

Roof Constructions on large or small jobs. Lexsuco prod- 
ucts are reliable and job proven. 


Remember, with or without a vapor barrier, Lexsuco Roof 
Constructions provide assured fire protection as tested and 
accepted by Factory Mutual Engineering Division and 
Underwriters’ Laboratories, Inc. Write us for complete , 


information or call your Lexsuco Representative. 


© Assured Fire Protection [7 


° More for Your Roofing Dollar ° L. EBS xs we oO Inc : 


© Lower Insurance Premiums BOX 326 * SOLON. 


+ Engineered Applicaton Pioneers in Pire-Resisiont Rook Conetroctisie 
* Better Roof Construction eee 


pi 
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Old Type, Heavy, Cumbersome 
Fire Doors, Now Out-Moded by 


SA ee 


SLIDING FIRE DOOR 
New Flush Design - New Forward Look 


RCL mee LU oP 






Class ‘‘A”’ Rating 
3 Hour Fire Test 






Temp. Rise 30 Min. 
250° F. Max. 


ae 


PyroMatic 












(&) LABELLED 
AUTOMATIC 
DOOR CLOSER 






lt’s New! 





Unique design and flush styling is now available 
with the new D&H Sliding PyroDor for protection 
of wall openings formerly shackled to a 60 year old 
standard door type. Now, architects and engineers 
can specify D&H Sliding PyroDors and have the 
same solid structural mineral core construction as 
the D & H swinging PyroDors. Modern flush design, 
concealed hardware and the New UL Pyromatic door 
closer gives the Sliding PyroDor its attractiveness — 
its forward look. 






REQUEST CATALOG 
DHSL-60 


or 









Consult 
Sweet's 
Catalog 
Files 











Distributors Located in Principal Cities. Consult the 
Yellow Pages of your Phone Book or Write Direct. 


meme eesti a DUSING and HUNT, inc. 


OF FLUSH DOORS Over 50 Years Manufacturing 
ie et Fireproof Doors and Metal Trim 


Te ese 67 LAKE STREET LE ROY, N. Y. 
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OFFERS THE BEST 


mum from the ground up 


Good fire protection is a worthwhile 
investment at any price. However, 
it is only good business to get the 
best equipment at the most realistic 
cost. This is where Viking can be of 
great service to you. 


IN FIRE PROTECTION 


For plant, office or 
warehouse; an automatic 
sprinkler system to 

meet every requirement — 
Wet, Dry-Pipe, Deluge or 
Pre-action. Engineered, 
manufactured and installed 
by fire protection 

experts. Pays for itself 

in reduced insurance costs. 


(ING corporation 
HASTINGS, MICHIGAN 



















NI 
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Pressurized Pressurized 
Dry Chemical Dry Chemical 


Kidde dry chemicals kill more fire faster 


Granted top rating by Underwriters’ Laboratories, these two new Kidde 
extinguishers pack an extra punch, put out as much fire as eight and sixteen 
one quart CTC portables respectively. Perfectly balanced, light in weight, 
easy to operate, no pin tc remove, no valves to turn, no inverting or bumping 
needed. Just aim and press lever! No pressure cartridge needed. Write for 
more information on these new Kidde extinguishers — easiest-to-operate dry 
chemical portables on the market today! 


Walter Kidde & Company, Inc. 


ov Ss \ . 751 Main St., Belleville 9, N. J. 
Pm Re a Walter Kidde & Company of Canada Ltd. 


Montreal—Toronto—Vancouver 
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What is the function 
of Armstrong Acoustical Fire Guard Tile 
in a time-design-rated assembly ? 


— Acoustical Fire Guard is 
the first time-design-rated acousti- 
cal ceiling tile. It has been tested in a 
number of different floor-ceiling assem- 
blies. Both the tile and the assemblies 
have received time-design ratings from 
Underwriters’ Laboratories, Inc., of one 
to four hours. 

To earn a rating, the acoustical tile 
and its floor-ceiling assembly must do 
two things. First, they must resist the 
passage of heat. This is a function of the 
entire assembly—the tile, the concrete 
slab, the air space in the plenum cham- 
ber, and the structural steel supporting 
the slab. 

Second, the floor- ceiling assembly 
must support a maximum load. This de- 
pends upon the structural steel supports. 
If they buckle, the assembly will cave 
in. The protection of these steel mem- 
bers is the function of the acoustical tile, 
and the acoustical tile alone. Only the 
tile stands between the intense heat and 
the structural steel. 


Official assembly hourly ratings are 
established when the assembly fails on 
either count. Structural failure never has 
ended a test on Armstrong Acoustical 
Fire Guard. (This, in spite of the fact 
unprotected open web steel joists have 
buckled in the test chamber in seven ° 
minutes. ) 

Tests on Acoustical Fire Guard always 
have been terminated because of tem- 
perature rise above the entire assembly. 
This factor could be improved with a 
thicker concrete slab. Variations from 
tested assemblies which will improve the 
fire-retardant rating obviously are per- 
missible. 

Before you specify your next ceiling, 
consider Armstrong Acoustical Fire 
Guard. It will help you give your client 
a safer building—often at a savings in 
cost. For more information, contact your 
Armstrong acoustical contractor or your 
nearest Armstrong district office. Or 
write to Armstrong Cork Company, 4207 
Woodbridge Street, Lancaster, Penna. 


LB. BOA ORE TR 


A ENT iS Rk rig 


(Aymstrong ACOUSTICAL CEILINGS 


1860-1960 Beginning our second century of progress 
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South Carolina. Fabricated and erected by Chicago Bridge & Iron 
Company, the umbrella roof suction tank holds 150,000 gallons of 


water ready to supply the plant’s sprinkler system in case of fire. 


Put CB&I craftsmanship in steel to work at your plant, too. Write 
today for the new brochure Horton Steel Reservoirs and Stand pipes. 


Cuicaco Brioce & IRON COMPANY 


«) 
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A FIREMAN OF STEEL... 


. stands 24-hour watch over Honea Path Textiles, Inc. plant in 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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NEW 
IMPROVED 


GRUMES MODEL B 


DKRY PIPE VALVE 


Another new GRIMES 
device which has been 
designed for functional 
efficiency and simplicity 
in maintenance. The full 
size cover plate makes 
the entire interior of 

the valve accessible. 
Cleaning and re-setting 
takes but a few minutes. 
If maintenance is your 
responsibility specify 
‘““Grimes’’. For more 
information write 
Raisler today. 


GRIMES DEVICES 
ARE APPROVED BY 
ALL INSURANCE 
INTERESTS 


RAISLER 


SPRINKLER DIVISION 


RAISLER CORPORATION, 750 Third Ave., New York 17, N.Y. 


Licensees in all principal cities in the United States and Canada 
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Second Edttion....WN.F.P.A. 
INSPECTION MANUAL 


INVALUABLE 
POCKET MANUAL 


for 


PROPERTY OWNERS, 
INSURANCE INSPECTORS, 
FIRE DEPARTMENT 
INSPECTION OFFICERS, 
CENTRAL MANAGEMENT, 
and GOVERNMENT OFFICES 





single 
320 Pages, Size 4% x 614 Inches $400 copy 


price 


Flexible Bronze Cloth Binding 
Standard Plan Symbols in full color $3.00 each for 25 


or more one address 


Contains NEW material on these subjects: 
@ Management Inspections. Testing Laboratories and Approval Agencies. 


@ Gas Appliance Connectors, Gas Vent Connectors, Smoke Pipes for Oil Appliances, 
New Material on Smoke Pipe Clearances in General, Factory-Built Chimneys, 
Metal Stacks. 

@ Resins and Plastics, Radioactive Materials, Pyrophoric Metals, Electrical Equipment 
in Paint-Spraying Areas. 

@ Flamespread Ratings of Wall Finish Materials, Roof Venting, Reports on Building 
Types. 

@ Rating System for Extinguishers Approved prior to 1956. Extinguisher Testing. 


@ Table of Number of Sprinklers and Pipe Sizes, Table of Ceiling Areas per Sprin- 
kler, Special Extinguishing Systems, Pressure Tank Piping Arrangements, Fire 
Pump Piping Diagrams. 


Order From NATIONAL FIRE PROTECTION ASSOCIATION 


60 Batterymarch Street, Boston 10, Mass. 
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would you 

SOLVE 
this 

FIRE 


problem 


A TRUE CASE HISTORY 





THIS IS THE BUILDING. Bic, cosTLy...AND OLD. 

INSIDE, WOODEN STRUCTURE, WOOPEN FLOORS. AND, TO COMPLICATE MATTERS, 

A FLAMMABLE PRODUCT IS MADE HERE—PAPER DISPLAYS AND STORAGE. 
PROBLEM: HOW 70 INSURE FAST, DEPENDABLE DETECTION OF FIRE. 


—— 


= THESE ARE THE NERVES.” workinc 
THIS IS THE MAN. concERNED THAT ORDINARY WITH THE BUILDING MANAGER, THE KIDDE MAN 
PROTECTION MIGHT NOT PROVE ADEQUATE IN AN DIVIDED THE BUILDING INTO 28 FIRE “ZONES” 
EMERGENCY, THE BUILDING MANAGER CALLED IN HIS NEXT, MORE THAN 40,000 FEET OF TH'N COPPER 
KIDDE REPRESENTATIVE. SMART MOVE, SINCE THIS TUBING WERE INSTALLED. “NERVES OF A 
WAS A.JOB FOR AN EXPERT. KIDDE ATMO FIRE DETECTING SYSTEM. 


ZB) THIS IS THE ANSWER! 
=, SPECIAL PROBLEMS IN FIRE 
PROTECTION DEMAND THE 
SERVICE OF SPECIALISTS. 
THATS WHERE KIDDE COMES IN. 
FOR MORE THAN THIRTY-FIVE 
YEARS, KIDDE HAS LED THE 
FIELD IN FIRE DETECTION 
AND PROTECTION, CAN SOLVE 
YOUR FIRE PROBLEMS FOR YOU. 


70 FIND OUT HOW-CALL 
OR WRITE KIODE TODAY / 











THIS IS THE BRAINS AT THE FIRST HOT BREATH 
OF FIRE, THE INSTALLED COPPER TUBING REPORTS THE 
ABNORMAL RATE OF TEMPERATURE RISE TO THIS CONTROL 
CENTER. INDEPENDENT OF OUTSIDE POWER, ITSOUNDS 
AN ALARM BOTH LOCALLY AND AT THE MUNICIPAL FIRE 751 Brighton Read, Clifton, New Jersey 

STATION, AND VISUALLY INDICATES THE DANGER™ZONE” 4 subsidiary of Wolter Kidde & Compony, Inc, Belleville 9, N. J. 
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You can tell a Metalbestos Man 


by the Safety Check he uses 


That ‘‘slide rule’ on the installer’s clipboard is a brand new service tool — 
the Metalbestos Gas Vent Calculator. With it the Metalbestos man can 
figure vent sizing for all types of heating jobs, quickly and accurately... 
and double-check the results to make certain his installations meet code 
requirements. It’s based on the same established formula behind the 
Metalbestos Safety System Gas Vent Tables. 


See your local Metalbestos representative or write Dept. 1-2 
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AVAILABLE ONLY FROM METALBESTOS « Gas Vent 
Calculator * Color Slide Film ‘‘Heat in Harness’’* Venting Service 
Schools * Vent Installation Handbook * Safety System Gas Vent 
Tables ¢ Gas Vent Service Bulletins « Safety System Seals « Sales, 
Product & Technical Literature « Ad & Article Reprints « Direct 
Mail & Display Materials. 









METALBESTOS ovwision 


WILLIAM WALLACE COMPANY 
> ReuUMtONT, GaAhtiPegeeRenrit a 









MANUFACTURING PLANTS IN BELMONT, CALIFORNIA ¢ LOGAN, OHIO 
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when 


planning 


fire 


protection 


for schools... 
THERE’S NO ROOM 
FOR COMPROMISE! 


Many of today’s otherwise modern 
schools are protected by inadequate 
fire alarm systems. They rely wholly 
on visual fire detection, require 
manual operation and provide no 
automatic means for calling the fire 
department. Often fires are well 
advanced before discovery. 


Isn’t it time we planned for maxi- 
mum protection instead of simply 
meeting minimum state require- 
ments? Isn’t it time we stopped com- 
promising the safety of our children 
to save a few dollars? 


Autocall’s Type SA School Alarm 
System far exceeds minimum 
requirements... offers advanced 
security features you won’t find in 





any other system. A letter will bring 
you complete information. There’s 
a nearby Autocall representative to 
explain the advantages. 





flutocall 


SAFEGUARDS MILLIONS 


THE AUTOCALL COMPANY, SHELBY, OHIO - OFFICES IN PRINCIPAL CITIES 
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DRY CHEMICAL PORTABLE EXTINGUISHERS + PRESSURIZED WATER 

PORTABLE EXTINGUISHERS - WHEELED UNITS - STATIONARY EQUIP- 

MENT AND PIPED SYSTEMS - MOBILE EQUIPMENT +» MAKE AN APPOINT- ' 
_ MENT WITH YOUR ANSUL FIRE PROTECTION CONSULTANT. HE'S LISTED IN ' 
_ THE YELLOW PAGES. ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN | 


ii: aM lBbe coca esi si i 


TUM CMCC ORAM art ANSUL 


FIRE FIGHTING EQUIPMENT 
REFRIGERATION PRODUCTS 
INDUSTRIAL CHEMICALS 
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To appease 
the GOD OF FIRE 


Vulcan was the Roman God of Fire and each year on August 23 
Roman families threw fish into a fire as a sacrifice to appease his 
anger. From the earliest dawn of civilization, fire has been to Man 
both friend and foe. In modern times, municipal fire fighting has 
long been a matter of an efficient fire department and an adequate 
water supply. This is where the water works man enters the picture. 
On water depends the safety of human life and property—and 
lower fire insurance rates. The first fire-engine pump mentioned in 
history was used in Egypt in 200 B.C. Great and marvelous im- 
provements in fire fighting equipment have been made in the past 
22 hundred years. But all such equipment would 
be useless without water. Modern fire fighting is 
dependent on modern water distribution systems, 
for many of which M & H has furnished valves 
and hydrants. For complete information, write 


This Series is an attempt to put into words some appreciation of the 
water works men of the United States. 


M:.H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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Kuhns 
ductile iron 
‘fittings 

For Sprinkler Systems 


Kuhns ductile iron pipe fittings—the newest development in piping— provide 
an extra margin of operating safety for sprinklers, high pressure lines and 
other vital piping systems. High structural strength and resistance to thermal 
shock help these fittings prevent leakage caused by vibration, temperature 
changes or misalignment. 


“K” Pipe Lock Couplings 

Listed for 800 psi by Underwriters’ Laboratories, 
Inc., these couplings have a safety factor of five 
times the UL listing for 2%” through 6” and four 
times UL listing for 8”. Sizes: 2%” through 8”. 
Look for the “800 D” on each. 


‘K”’ Flanges and Flanged Fittings 


Pressure rating, 500 psi by Underwriters’ Labora- 
tories, Inc. for elbows, base elbows, 45° elbows, side 
outlet elbows, tees, side outlet tees, and reducers in 
straight and reducing sizes. Flat faced flanges stand- 
ard. Extra heavy flange dimensions and raised faces 
available. Look for the “DI 500” on each. 
Complete range of sizes through 12”. 


* Ductile iron fit- 


“K"’ Screwed Fittings * das ok eel 


troleum gas sys- 
tems. Look for the 
“DI 300” on each. 


Send for our catalog or contact your wholesaler. 


THE KUHNS BROTHERS CO. 
1800 McCALL STREET, DAYTON, OHIO 


Pressure ratings listed by able in any size 
Underwriters’ Laboratories, Inc. in Kuhns complete 
cast iron line, "/4 
STEAM AND OIL AT 550°F through 12”. 
300 Ibs. Note: These fit- 
50° tings are excellent 
Vy 2 ; for liquefied pe- 
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NOTIFIER’S 


FIRE PROTECTION AND 
SECURITY SYSTEM 





- - «= protects 
another of 
the nation's 
outstanding 


buildings. 


Notifier is entrusted with the respons - 
ibility of protecting the National Bank 
of Detroit's new Main office in the 
heart of Detroit's financial district. 


NOTIFIER WAS CHOSEN 
BECAUSE OF: 


@ Flexibility for meeting com- 
plex requirements 

@ Advanced electrical design 

@ Reliable performance over 
long life 

@ Plug-in components to per- 
mit easy maintenance National Bank of Detroit 

Architects-Engineers: Albert Kahn Associated 
Architects and Engineers, Inc., Detroit 

Do you have special plant protection problems? Let us 

help you solve them with Notifier's modern electronic 

equipment. A Notifier Sales Engineer will give you com- 

plete data on basic systems. 





% 


3700 North 56th St. Lincoln, Nebraska 
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EXTRA SAFETY | 


at LOW 
COST. 


‘Vorec"” 


FLAME 
ARRESTERS 


in combination with your 


VENT VALVES 


Flame Arrester Unit “Varec” Fig. No. 5800 Vent 
listed by Unit consisting of ‘“‘Varec” 
UNDERWRITERS’ LABORATORIES Conservation Vent Valve in 
Approved by Associated Factory Mutuals combination with ‘“Varec” 
Laboratories and other governing agencies. Flame Arrester. 
The larger area of the multi-plate Flame Arrester 
bank, greater flow per minute through the Flame 
Arrester passageways are the "plus" factors to give 
you extra safety when you retall "Varce" Conserva- 
tion Vent Units. Protection against entry of flame 
through the venting device is certain when "Varec" 
Flame Arresters are used. Excessive pressure or 
vacuum is avoided by use of the "Varec"’ Vent Valve. 
The combination unit gives you complete security 
against the major hazards of flammable liquid stor- 
age yet average installation approximately |/10 of 
1% of your investment in tank and product. Consult 
= nearest "Varec" representatives or write 


ctory. 
e THE VAPOR RECOVERY 
SYSTEMS COMPANY 
2820 NORTH ALAMEDA STREET 
COMPTON, CALIFORNIA 


Cable Address: VAREC COMPTON CALIF. 
(U.S.A.) All Codes 


ei eR OA BL NIN ME NET PON SNR TTY 
SoA DORAL Ab guts Sete 
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>. Smart Safety Directors specify SAFETEX fabrics when they order 
y f safety clothing. They know by test and experience that no other 
fabric performs like SAFETEX. Another Wamsutta/Pacific scien- 
it : tific triumph in the field of industrial fabrics, SAFETEX gives your 
fe workers maximum clothing-safety against fire and burns...regard- 


less of repeated launderings. SAFETEX is Wamsutta/Pacific quality 
—and your experience with other Wamsutta/Pacific industrial fab- 
ries tells you this means top quality. Protect your workers’ lives... 
and your plant reputation by specifying SAFETEX fabrics from 
your safety-clothing sources. Or call Wamsutta/Pacific Industrial 
Fabrics Division for full information. Truly—you can’t afford to 
pass up SAFETEX fabrics; the cost may be a life! 


WAMSUTTA/PACIFIC INDUSTRIAL FABRICS, 1430 Broadway, New York 18, N.Y. 
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STARGARD 


GIVES YOU MORE — FOUR WAYS 


j 


APPROVED BY 


% FACTORY MUTUAL LABORATORIES 
UPRIGHT SPRAY SPRINKLER @ 


PENDENT SPRAY SPRINKLER 


SIDEWALL SPRINKLER 


LISTED BY 
UNDERWRITERS» LABORATORIES, Inc. 


A 
he SMALL ORIFICE SPRINKLER 


(With Identifying Pintle) 


/ SUPERIOR PROTECTION .. . due to more efficient water distribution. 
Proven by tests under actual fire conditions for all classes of hazards. 


2 MORE EFFECTIVE USE OF LESS WATER .. . because wider distribu- 


tion and break-up of the water discharged provides greater cooling 
and extinguishment. 


3 CEILING PROTECTION BY COOLING — NOT WETTING ... All the 
water goes onto the fire. The break-up of water results in complete 
cooling and control of flammable vapors. 


rd MORE FIRE CONTROL WITH FEWER SPRINKLERS .. . because ceil- 
ing temperatures are kept lower, fewer sprinklers open. Immediate 
water saturation of the fire area prevents the spread of fire. Hot gases 
become impotent in the cooled atmosphere. 


STAR SPRINKLER CORPORATION 


Westmoreland & Collins Sts., Phila. 34, Pa. 


Licensees in principal cities of the United States and Canada 
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HYDRAULIC PRESSURE 


HYDRAULICALLY ACTUATED 
SAFETY VALVES 


When pressure drops...the spring-ten- 
sioned S&J valve closes tight — quickly! 
Positively! In LPG tanks, pipe lines, and 
manifolds, the S&J Internal Safety Valve 
(Fig. 6129) is your most reliable safe- 
guard. 5 sizes: 2”, 3”, 4”, 6”, 8”. Get the 
facts: your inquiry will receive immediate 
attention. 











A 


GENERAL 
PRECISION 
COMPANY 





SHAND AND JURS CO. 
2610 EIGHTH STREET 
BERKELEY, CALIFORNIA 


A subsidiary of General Precision Equipment Corp. 


SHAND 
“JIURS 


New York Tulsa Los Angeles Houston Chicago Cleveland 
285 Madison Ave. Thompson Bldg. 6399 Wilshire Blvd. M & M Bidg. 10409 S. Western Ave. Terminal Tower 


REPRESENTATIVES: Seattle * Denver * Montreal * Toronto * Vancouver « Calgary * Mexico, D.F. 
Caracas ¢ England « and other countries 
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SAFER 


liquid handling 
for Industry 





















THIS NEW TOKHEIM HAND PUMP contributes 

to safer handling of volatile liquids wherever used. Stops 
wasteful dripping and slippery floors. Reduces fire 
hazard and accidents common 
to other methods of liquid 
transfer. Approved for 
handling petroleum liquids 
—ideal for many others. 
Available in 22 different 
models for ’most any use— 
from pipe lines to drums, 
or underground tanks, with 
hose or spout outlets. 
Order from your dealer, 
your oil company, or your 
Tokheim representative. 


Write factory for literature. 


OKHEIM 


HIGH VACUUM 


HAND PUMPS 






General Products Division 
TOKHEIM CORPORATION 
DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT SINCE 1901 
1686 WABASH AVENUE FORT WAYNE, INDIANA 





Subsidiaries: Tokheim International, A. G., Lucerne, Switzerland; 
GenPro Inc., Shelbyville, Indiana; Tokheim ot Canada, Ltd., Toronto, Ontario 
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Flintkote « Van-Packer 
Model HT Smokestack 
is UL-listed .. . ideal for 
incinerators & boilers 


Wherever you see a Flintkote * Van-Packer 
Model HT Smokestack specified for incinera- 
tors, boilers or furnaces, you can be sure it will 
provide safe, reliable service. It is listed under 
the Factory Inspection and Label Service Pro- 
gram of Underwriters’ Laboratories, Inc. 


Van-Packer Smokestacks are erected from 
factory-built, insulating refractory sections. 
Each 3-foot section is encased in a corrosion- 
resistant metal outer jacket. Joints are sealed 
with acid-proof cement and secured with cor- 
rosion-resistant draw-up type joint bands 
assuring utmost strength and safety. 


Model HT Smokestacks safely handle in- 
dustrial incinerator flue gas temperatures up 
to 1800°F and up to 2000°F for occasional 
brief periods of forced firing. They won’t cor- 
rode and average three times greater life than 
steel stacks. Insulating qualities of refractory 
wall prevent heat loss, give draft equal to brick 
and greater than steel. 


Write for data file giving full information on 
Flintkote © Van-Packer Smokestacks. 


VAN PACKER @ 


Division of The Flintkote Company 


FLINTKOT Manufacturer of Diversified 
Vw Products for Home and Industry 


30 Rockefeller Plaza 
New York 20, N.Y. © PLaza 7-5500 


In the West: Pioneer Division, The Flintkote Company 
Box 2218, Terminal Annex, Los Angeles, Calif. 


In Toronto, Ontario: The Flintkote Company of Canada, Ltd. 
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Van-Packer Model HT Smokestack 
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IN ALL ITS RELIABILITY! 


Every minute of the day and night, Reliable automatic 
sprinklers are acting as miniature fire control teams 
. . . Standing ready to automatically detect, sound the 
alarm, and extinguish fires in their incipient stages. 


This is the kind of Fire Control that is absolutely 
RELIABLE! For over thirty-five years, Reliable Auto- 
matic Sprinklers have been guarding life and property 
from threat of fire. . . without one report of failure. 


The complete Reliable Line offers a wide selection of 
automatic sprinkler devices for every condition .. . 
including Spray, Sidewall, Conventional and Open 
Sprinklers; Alarm Valves; Dry Pipe Valves; Accelera- 
tors; Mechanical and Electric Alarms; and a full line 
of sprinkler accessories. 

For perfect FIRE CONTROL .. . Let your local 
Reliable Licensee show you the RELIABLE FIRE 
CONTROL TEAM . .. We'll see that he contacts 
you promptly. 

Licensees in principal cities of the U.S., 
Canada, and foreign countries. 
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ba ABOVE: A Mahon Rolling 
uu Steel Fire Door Serves a 





ROLLING-STEEL FIRE DOORS deat perpnn-sn intone 

PREFERRED FOR USABILITY... BELOW Window shutter 
too, are Mahon—su ied in 

SPECIFIED FOR PROTECTION aaa 


full fire protection. 





Automatic Fire Doors and Shutters from Mahon have been care- 
fully engineered to offer you many advantages of safety and 
function. They are operated manually or mechanically in every- 
day use—automatically closing if fire breaks out. This quick 
action cuts off drafts, confines the blaze and reduces losses. No 
other type of fire door provides all of these important features: 
Underwriters’ Label; vertical roll-up action, minimum space 
demands; all-metal construction; Bonderite-protected plus rust- 
inhibiting synthetic baked enamel; and quality built for long 
life. You will find a Mahon Automatic Fire Door or Shutter to 
suit your use. . . your property . . . your protection. 


PS LARTER OE ATTY MEE CPP ERROR CRIT 2 TH 


LCR SIA 





SEND FOR DESCRIPTIVE CATALOG G-60 OR SEE SWEET’S FILES 


THE R.C. MAHON COMPANY 
Detroit 34, Michigan 


MANUFACTURING PLANTS—Detroit, M A H O s 
ss Mich. and Los Angeles, Calif. BRANCH 
or OFFICES in New York, Chicago, Los 

Angel d S$ F isco. SALES 

REPRESENTATIVES in all other princi OTHER MAHON BUILDING PRODUCTS INCLUDE 

= ae UNDERWRITERS’ RATED METALCLAD FIRE DOORS 
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Weatherproof | 
Watertight 





Weatherproof — 3 TYPES OF 
Sizes 3”, 4”, 6”, 8”, 10”, 12” UNDERDOME BELLS 
DC—6—220 V. - AC—12—220 V. OPEN PIGTAIL* WEATHERPROOF*E-Z MOUNT 

Watertight — Sizes 6”, 8”, 10". Cast aluminum housing 
Sizes 3”, 4”, 6”, 8”, 10”, 12” Hot Pressed Steel Gong Shell 
DC—6—220 Volt - AC—12—220 Volt} Single Stroke and Vibrating Types 
60 Cycles, 110—220 Volt, 25 Cycles | Voltages are the same as Neck Type 

Special Windings on request. 
Seal of approval by UNDERWRITERS’ LABORATORIES * FACTORY MUTUAL LABORATORY, INC.* UNITED STATES COAST GUARD 


Write for Catalog Material and Prices! 


AUTOMATIC BATTERY CHARGER, """""" 


” Low Current 
The unit is designed for use on any storage bat- 
teries not subject to heavy drains, It will trickle 
charge the battery indefinitely because of its 
automatically decreasing rate of charge. 
For use with six cells (12 volts). Automatically controlled by satur- 
able reactor. Continuous output one ampere. 22.5 watts, 118 volts, 


60 cycles. 3% Regulation. 9” x 9” x 6” — 14B & S gauge steel 
wall cabinet. 154%, Ibs. U.L. Approved. No moving parts. 





Manutacturers of a complete line of 


CENTRAL OFFICE and LOCAL FIRE ALARM DEVICES 

* automatic alarm devices * sprinkler alarm and supervisory devices 
* burglar alarm devices and accessories. DYNALARM (sound detection 
for both reverberant and non-reverberant vaults). 


THE RE EVE ELECTRICAL CO., Inc. 


132 Lafayette !Street, New York 13, New York 


MODEL BC-12 
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FIRE DOORS OR SUITS... 


it pays to look for 
the label! 


Would you buy a suit without looking at the 
label? Of course you wouldn’t. As everyone 
knows, the label on your suit is an indication of 
the manufacturer’s reputation for quality and 
workmanship. 

For the fire protection specialist, the Under- 
writers’ Laboratory label on a fire door guaran- 
tees quality and workmanship plus proven per- 
formance. It means the manufacturer’s door has 
been fire tested and labeled by U/L, and that 
future labeled doors produced by him will be ex- 
amined in his plant to guarantee identical quality 
standards with those fire tested. 

When the U/L inspector visits the door manu- 
facturing plant, he’ll make certain that labeled 
doors are mortised and reinforced for a listed 
lock—they should not be labeled if they aren’t. 
He’ll be certain that the glass size and depth of 
setting in door lights meet U/L requirements for 
fire resistance. Louvers in fire doors are never 
approved by a U/L inspector—no louvered fire 
door has been successfully U/L tested to date. 
If a door has a fire-exit device, he’ll require that 
it has a supplementary label, to assure the owner 
that it was factory installed and successfully 
tested for life safety as well as fire resistance. 

One of the practices he won’t approve is defin- 
ing a door as “labeled construction”—he knows 
that the term “labeled construction” actually 
means not labeled, probably because some fea- 
ture of the door has not or could not be success- 
fully tested. 


So when you buy doors, be sure and look at 
the label. And when looking at labeled fire doors, 
you'll want to talk to Overly—the company with 
the largest selection of U/L tested and labeled 
fire doors available today. Send for the 1960 
Overly Fire Doorater for complete data. 


riy 


MANUFACTURING COMPANY 
Greensburg, Pa. St.Louis 19,Missouri Los Angeles 39, California 
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Wooster brass fire equipment 


Fire department supplies 


complete fire protection 
from Fyr-Fyter 


Complete fire protection requires many 
different kinds of equipment. Fyr-Fyter 
can supply all the dependable, high- 
quality products and services you'll need! 

You also surely need the deep knowl- 
edge and experience acquired by 
Fyr-Fyter representatives in industrial, 
commercial, institutional, municipal 
and household fields. These men are 
uniquely qualified to survey, analyze 
and recommend the proper equipment 
to guard every fire risk. 


To contact the representative nearest 
you, look in the yellow pages under “Fire 
Protection Equipment” or write to: The 
Fyr-Fyter Company, 221 Crane Street, 
Dayton 1, Ohio. 


i 


Representatives and Distributors in all principal cities. 


Bs 
es 
% 
& 
Ke 
& 

p 





QUARTERLY OF THE NATIONAL Fire PRrRoTECTION ASSOCIATION A35 


versatile, variable vehicle 


Need an inexpensive utility trailer built to meet specific 
needs? National Foam has it! 

Here’s a versatile, variable vehicle designed so that it can be 
custom-equipped to fit the requirements of any user... 
industrial, municipal, or volunteer. 

Your choice of tank capacity: 100 gallons or 150 gallons. 
Extendable drawbar makes it easy to pull by hand. There’s 
also a ball-and-socket hitch for towing. Capacious bins, for 
fire hose or accessories, are built-in fore and aft. 

Maybe your situation calls for still another variation... 
including many outside the fire protection field, such as weed 
killing. National Foam’s engineers are ready to help with 
specifications and designs. Send your inquiry today. 


National Foam 
System, inc. 


West Chester, Pa, 


. 
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Show this dramatic safety film... free 


all new... 
all-important 


@ Use this forceful public service film as the highlight of 
your program on safety and safety training. In no sense a 
product story, “Safe Exit” is a thought-provoking contribu- 
tion towards arresting our record of more than 30 lives a 
day due to fire and panic. 

Schedule “Safe Exit” for your club, class or meeting now. 
10 minutes... 16mm... black and white... sound... 


no charge... postage paid both ways. 


VONNEGUT HARDWARE CO., VON DUPRIN DIV. 
408 West Maryland 
Indianapolis 25, Indiana Date 


Yes, we wish to show the 16 mm, sound, B& W movie, “SAFE EXIT.” 
Date desired 


Type of audience 


We understand film is rent-free, postage paid. We 
agree to return film the day following our showing. 


Organization 
Authorized by 
PROS oi oso etinttcsccenss 


City Zone State 
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Send For This FREE Catalog! 


eS Mm mC matt 
information on methods of fire detection, fire 
prevention, fire control and fire extinguishment. 





FIRE PROTEC I ION 
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CORPORATION OF AMERICA 


Offices in Principal Cities of North and South America 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
Dept. S.H. — Box 360 — Youngstown 1, Ohio 
Please furnish me with a copy of your Catalog 73— 


“Engineered SPECIAL HAZARD Fire Protection.” 


PRE eae cae 
ae 
Company . 
Address... 
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At Gillette... 


It’s GAMEWELL 
Fire Protection 


“During periodic fire drills at 
Gillette, a Gamewell fire alarm 
system has proved itself much 
faster, much more trouble-free 
than the one it replaced. We ap- 
preciate the excellent protective 
value of the Gamewell system 
and your aid in engineering it to 
cover all buildings in our plant 
area.” 

A Gamewell System can be en- 
gineered to safeguard your busi- 
ness from fire losses . . . warn all 
personnel . . . signal local fire 
department. If required, will 
include fire detection units that 
activate entire system automat- 
ically. For details, write THE 
GAMEWELL COMPANY, 1336 
Chestnut St., Newton Upper 
Falls 64, Massachusetts. A sub- 
sidiary of E. W. Bliss Company. 


HOWARD SPAULDING 
Chief Electrical Engineer 
Gillette Safety Razor Company 
Boston, Massachusetts 
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FIRST...WHEN SECONDS COUNT 





2 minutes after start of system under test. Note how fire-extinguishing foam blankets potential fire area. 


This test shows how Grinnell’s Spray-Foam System 
protects hazardous fire areas 


In the dramatic illustration shown above, you see a 
Grinnell Spray-Foam System under test at a truck loading 
terminal in Detroit, Michigan. This fire-quenching foam 
system, designed for hazardous areas, is especially recom- 
mended for quelling blazes in petroleum base products, 
such as in gasoline, kerosene and fuel oil. Grinnell Systems 
are effective in controlling fires in chemicals, alcohols, 
benzol, solvents, paints and liquid gas. 
For information about Grinnell Fire Protection Systems 
. and a Quick Selector Chart to help determine the 
most economical system for your fire hazard, write for 
Grinnell’s 44-page manual “Special Hazard Fire Protec- 
tion.” No obligation. Write Grinnell Company, 227 West 
Exchange Street, Providence 1, Rhode Island. 


GRINNELL 


FIRE PROTECTION SYSTEMS SINCE 1870 


| 


Grinnell Fire Protection 
Systems include: 


Automatic Spray Sprinkler 
Systems: wet pipe, dry pipe, 
deluge and Simplex* 

Water Spray Systems with 
regular or Selfcon* (self- 
contained) water supplies; 
Multitrol* or Multimatic* 
valve; ProtectoSpray* noz- 
zles or Mulsifyre* projectors 
ProtectoFoam* systems, 
producing mechanical foam 


Carbon dioxide systems 
Dry chemical systems 


*Reg. U.S. Pat. Off. 





